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e HE master artisans responsible for the ex- 
e traordinary standards of accuracy and pre- 


cision inherent in all Atwater K ent products are 
exceedingly proud of their efforts. Only through 
the closest possible co-ordination of manufactur- 
ing, designing and engineering efforts are such 
results possible. 





i F Weare proud of our organization—our organti- 
. zation 1s proud of its products. 


More than twenty-five manufacturers of well- 
known motor cars specify Atwater Kent igni- 
tion as standard equipment. 


ATWATER KENT MFG. COMPANY 
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The struggle to produce a means of multi- 
plying POWER has continued for ages. 
Each era has added its quota to the sum 
total of POWER knowledge and achieve- 
ment. Few needs have ever been greater 
than those of supplying Energy for the 
requirements of = human race. @ The 
builder of power-creating mechanism today, 
therefore, is confronted with an enormous 
obligation, Upon him rests the responsi- 
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bility for the CONTINUED development 
of his product. @ The Continental Motors 
Corporation recognizes this obligation. It is 
manifested in the Continental organization 
and in the Continental product. It is one of 
the factors that guarantees to the manufac- 
turer of Continental equipped cars and 
trucks and tractors,the MAINTENANCE of 
the quality standards that have always been 
associated with the Continental Red Seal. 
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S.A. E. SUMMER MEETING 











Automotive Engineers Consider 
Future of Industry 


Held at Ottawa Beach, Mich., the summer meeting 
of the S. A. E. is the largest in its history. Credits, 
adverse legislation and the fuel situation are dis- 
cussed as the most important problems and stand- 
ardization action is taken on several subjects. The 
visiting engineers have five days of work and play. 





OTTAWA BEACH, Mich., June 21. 

PENING the biggest convention the Society of 
() Automotive Engineers has ever held, with an 

expected attendance of over 900, the Hotel 
Ottawa today presents a busy appearance. The meet- 
ing this year is a five-day conference and, as we go to 
press, the sessions have taken on an importance fully 
in accord with the carefully planned program. 

The Standards Committee meeting was well attend- 
ei. Although most of the matters were of a routine 
nature, the reports of the Electric Lighting and some 
of the other divisions came in for a great amount of 
discussion. 

All four hotels and a number of the cottages at 
Ottawa Beach, on the shore of Lake Michigan, have 
been chartered for the occasion. Many of the engi- 
neers and the associates have brought their wives and 
are taking advantage of the elaborate sports program 
to combine pleasure with business. Some $3,000 have 
been spent on prizes for the various sports events. 


President J. G. Vincent struck the keynote of the 
meeting and the activities of the Society in his ad- 
dress. He reviewed the past six months and the out- 
look for the next period from the S. A. E. standpoint. 
He recalled the remarks he made at the dinner in 
New York in connection with the winter meeting of 
the Society when the increased opportunities were 
pointed out and the full cooperation of the member- 
ship was urged. 

He briefly reviewed the work and growth of the 
organization and commented particularly on the work 
of the Council, Membership Committee, Standards 
Committee and the activities and future programs of 
the Fuel, Science of Truck Operation and Highway 
Engineering Committees. He told how the increased 
scope of the Society had made necessary the use of 
the entire seventh floor of the Engineering Building 
in New York and indicated that the future work of 
the organization must parallel the big problems 
ahead. 
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Problems of the Industry 


UTOMOTIVE credits, adverse legislation, the fuel 

situation, highway construction, the development of 
truck transportation and the building up of an aero- 
nautic industry were placed before the S. A. E. attend- 
ants as being subjects of the first importance. Credits 
were taken up from the standpoint of the Federal Re- 
serve Board policy. Men of the industry were urged to 
take part in national and civic affairs. 

From the standpoint of aeronautics, the plea was made 
that commercial development is necessary to maintain 
the United States in its proper place as a nation building 
airplanes. 








The compelling problems of the immediate future 
are three in number. They include the effect of the 
banking policy of the Federal Reserve Board which 
has resulted in instances of discrimination against 
the automobile industry, the adverse legislation 
against automobile transportation and manufacture, 
and, finally and of the greatest importance, the de- 
cline of the fuel reserve. 


President Vincent traced the development of the finan- 
cial situation which has resulted from the effort of the 
nation’s bankers to curb speculation. He showed the 
serious effect of the action on the part of some bankers 
to put the automobile on the non-essential list and 
pointed out the real use of the automobile in developing 
both the rural and urban districts of the nation. The 
growth in value of America’s farms from $400,000,000 in 
the ten years previous to 1900 to an increase of $1,300,- 
000,000 in the sixteen years following with a less rapid 
growth in population, he stated, was due in no small de- 
gree to the motor car. 

While no arguments have been brought against the 
truck as an essential, Colonel Vincent feels that dealers 
handling both trucks and passenger cars may be dis- 
criminated against. In 1919 the wholesale value of cars 
and trucks produced in this country was $1,855,000,000, 
and with accessories, etc., this value would readily be 
increased to $2,500,000,000. Consequently, it is impos- 
sible to state that an industry of this size is founded 
upon a product that could be called a non-essential. 

In watching legislative matters, President Vincent 
urged that S. A. E. men take an active interest in civic 
matters. He said there is at present a national move- 
ment toward better highways and urged the necessity of 
building roads that will be actually suitable for the com- 
mercial car. During the winter of 1917-18, he said that 
1,200,000 tons of freight were moved by trucks, but the 
high destructiveness on the roads has shown the neces- 
sity for building real truck roads. The truck can and 
must be able to compete with the railroads up to dis- 
tances of 200 miles, both as regards time and cost, but 
to do this roads of perhaps very high first cost but 
relatively lower upkeep must be built. 


President Vincent dwelt particularly on the fuel 
problem and clearly indicated that he considered 
this to be of prime importance. We now need either 
substitutes or extreme conservation and, since there 
are no substitutes available, the first step must be 
toward conservation. All branches of the industry 


are affected. Although the better roads which are | 


a help in reducing consumption are primarily of in- 
terest in the car and truck fields, tractor, motor boat 
and stationary engine manufacturers are all af- 
fected. All branches must cooperate in getting re- 


sults in legislation which will affect roads, recogni-. 
tion of credit requirements by the banks and all 
other vital matters of direct or indirect concern to 
automotive development. 


On the subject of aeronautics, which President Vincent 
also dwelt upon at length, he said we must first build an 
industry around the plane, after which development of 
the unit will be easy. He said there are two problems: 
First, the power part, and second, the plane, but the 
two are inter-related and the engineer must have a 
knowledge of both. So far as engine development goes, 
America is second only in the air cooled radial type, but 
in planes the Europeans are ahead, particularly with 
the internally trussed all-metal type developed by the 
Germans. With this type he expected startling develop- 
ments in the way of great load carrying capacity with 
but little power, as we now consider it. Ten passenger 
planes carried by engines of 180 hp. running at more 
than 100 m.p.h. with a consumption of eight miles per 
gallon were predicted. Colonel Vincent said that, as this 
is not a warlike nation, Congress will never sanction a 
large air fleet. As a result we must depend on our 
aerial mail service and commercial development to main- 
tain that air supremacy necessary to make the United 
States safe. 


Action was taken today by the S. A. E. Standards 
Committee and affirmed by the Council and Society 
on a considerable number of subjects. Most of these 
were matters of detail. Some even involved the 
withdrawal of standards already on the S. A. E. 
records. Practically every one of the recommenda- 
tions made by sub-committees was adopted without 
opposition and even without discussion. Chairman 
A. B. Bachman presided. 


“Four aeronautic” recommended practices adopted 
during the war are to be withdrawn and the recom- 
mended practice on systems of measurement, limiting the 
use of the metric system to “isolated cases” such as 
spark plug threads, was revised, leaving out the refer- 
ence to the usage of the army and navy. Proposals were 
made by the Automobile Lighting division pertaining to 
head lamp mounting, head lamp brackets, electric incan- 
descent lamps, head lamp nomenclature, and head lamp 
illumination. All proposals were adopted, except, at the 
suggestion of Colonel Vincent, the proposal that means 
for ‘adjusting the head lamp shall be provided so as to 
permit a change in the vertical as well as in the hori- 
zontal angle of the head lamps, permitting the horizontal 
axis to be brought parallel to the axis of the cars with- 
out bending any part of the headlamp brackets, was 
amended by leaving out the words “without bending any 
part of the headlamp bracket.” 

The Electric Equipment division recommended elec- 
trical instrument and gage mounting dimensions. This 
was adopted. The Electric Transportation division 
recommended that that end of the industrial truck 0: 
tractor on which the controls are located shall be desig- 
nated the front end, but this was referred back. A pro- 
posed clearance radius definition was amended to includ: 
both the maximum outside clearance radius and the 
minimum inside clearance radius. Recommendations 
concerning brake control and storage battery trays were 
adopted. 

Standardization in engine design was carried one steP 
further by the adoption of a series of connecting rod bolt 
standards, ranging in diameter from 5-16 in. to 1 1”. 
Three proposals by the Iron and Steel division regar- 
ing tungsten steel, valve metal and nickel steel were 
adopted without opposition. The Miscellaneous division 
presented a new series of sizes for brake linings cutting 
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out some previous sizes, a standard thread for oil and 
grease cup stems and a vacuum tank mounting. All pro- 
posals were adopted. 

Several recommendations were made by the Motorcycle 
division, withdrawing and amending some of the stand- 
ards adopted at the instigation of the Government dur- 
ing the war. Specifications were also presented of a new 
larger size wheel spoke recently developed. All recom- 
mendations were adopted. 

The Roller Chain division recommended three series 
of roller chains—light, medium and heavy. These were 
prepared jointly with the committees on Roller Chains 
of the American Screw Mechanical Engineers and in 
co-operation with the Association of the British Divi- 
sion of Chain Manufacturers. These were adopted with- 
out opposition. A proposed standard on roll transmission 
chain sprockets was also adopted. The revised form of 
taper fitting with plain or slotted units which was re- 
jected at the winter meeting was adopted with the pro- 
viso that certain corrections should be made in the sizes 
of the units given in accordance with present practice. 

A considerable number of proposals were made by the 
Tire and Rim divisions, covering felloe band tolerances, 
deflection and set tests of automobile pneumatic tire 
rims, automobile rim valve holes, carrying capacity of 
solid tires, motorcycle rim sections, pneumatic tires for 
passenger cars and commercial vehicles, rim sections 
and contours for pneumatic tires, pneumatic tire felloe 
bands and carrying capacities and inflation pressures on 
pneumatic tires. All of the recommendations were 
adopted. Several recommendations by the Tractor divi- 
sion were adopted, as was one by the Transmission divi- 
sion covering a control lever ball handle insert. 

By a practically unanimous vote the Society went on 
record as opposed to the compulsory introduction of the 
metric system and it was decided to instruct the Secre- 
tary to inform both Houses of Congress of the action 
taken. While the sentiment was thus overwhelmingly 
against its compulsory introduction, the metric system 
was not without friends at the meeting, however. 








The Fuel Question 


HE question of fuel and fuel combustion came before 

the sessions of the S. A. E. as one of the most impor- 
tant subjects of discussion. President Vincent made it 
one of the outstanding features of his address and the 
report of the Fuel Committee attracted the attention of 
entire body. The report is published almost in full 
elsewhere in this discussion and too much stress cannot 
be placed upon it. 

President Vincent declared the first step in overcom- 
ing the dwindling reserves must be conservation, urging 
that all branches of the industry get together in this 
regard. The Fuel Committee attacked the problem me- 
chanically, pointing out the necessity for more thorough 
combustion which would obtain the utmost of power. 








Charles R. Underhill, of New Haven, Conn., said that 
the way to the adoption of the metric system is to adopt it. 
If we had to make out our bills in pounds, shillings and 
pence, we would probably go crazy, and if in monetary 
matters we had found the decimal system superior there 
was no reason why it should not prove better also for 
other measurements. 

H. M. Crane, of the Wright Aeronautical Corp., said 
that his firm was using the metric system exclusively. 

A. D. T. Libby, of the Splitdorff Electrical Co., said 
that while it could be easily understood why mechanical 
engineers should be opposed to the metric system, those 
members of the Society whose work centered mainly 
around electrical matters favored it. They made their 
calculations in the first place in metric or C. G. S. units 
and then converted their results into English units, 
which was a roundabout way of doing things. The mo- 
tion to go on record as opposed to the compulsory intro- 
duction of the metric system was made by W. C. Keyes 
and nearly a dozen members vied in seconding it. 





Fuel Situation Demands Conservation 


OTTAWA BEACH, June 22. 
L. HORNING, chairman of the fuel committee, in 
. presenting the report of the committee, praised the 
co-operation of the different members of the industry who 
In some cases gave information that is usually of an ex- 
ceptionally confidential nature. 

The committee believes there is no perfect system but 
thinks the hot spot system is a working possibility at pres- 
ent. There is an engine on exhibition which incorporates 
a number of the experimental ideas on handling heavy 
fuel. This engine has developed .585 lb. of fuel per horse- 
power hour, although it is not a working but an experi- 
mental type. The good results are due to turbulence, as 
shown in the committee’s report. 

Mr. Horning expressed the wish that this meeting 
might show more progress than any other. He said the 
tractor industry had improved 15 points in fuel economy 
Since the winter meeting. He pointed out that the mani- 
fold is always wet. He called attention to Dr. Dickin- 
son’s engine with a pyrex glass manifold in which floods 
of gasoline pass through what is ordinarily supposed to be 
a dry manifold. 

Horning stated that the real fuel problem of the day is 
Henry Ford, because of the number of cars he is turning 
out, many of which get no more than 11 miles per gallon. 


If he would take the recommendations of the fuel com- 
mittee, said Horning, he would advance the anti-climax 
in the fuel situation by three years. 

The example of the International Harvester Co. in 
running an engine on heavy oil with devices which repre- 
sent the work of the fuel committee are of great interest 
and the speaker urged that members view this unit. 

In discussing the report, R. W. A. Brewer, of San Fran- 
cisco, stated that the fuel committee has confirmed his 
work of fifteen years on hot spot manifolds. He said 
that an important feature is that the areas to reach the - 
temperatures in the report must vary with the metals 
that are used. Cast iron in the manifold will give differ- 
ent results from those of copper or aluminum. 

Mr. Brewer pointed out that results on the block do not 
always give practice results. It is necessary to give at- 
tention to after cooling, as it is to bear in mind condi- 
tions on a particular job as regards temperature on idling. 
Radiation from the exhaust may have a marked effect. He 
has seen conditions where the engine will be cooler at 
idling. When temperature drops to 110 deg. Fahr., the 
engine ceased to idle smoothly. In designing a hot spot 
manifold, it is well to remember that need for design 
ceases after one-half or three-quarter load. At full load 
conditions are far easier. 
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O. H. Ensign, of Los Angeles, in outlining his paper 
on fuel, stated that on the Pacific Coast there are three 
grades of fuel, gasoline, distillate and toppings, the latter 
not being common. Formerly, distillate had an end-point 
of 430 deg.; it finally reached 480, and was then aban- 
doned. Mr. Ensign’s work is based on the idea that the 
carbureter must give a straight line mixture. In other 
words, distribution must be perfect. 

H. M. Crane, of the Wright-Martin Aircraft Corp., 
gave notes on design of heavy fuel engines to take care of 
present day requirements. He blames the fuel manufac- 
turers for many of the difficulties, because they have failed 
to improve quality. Engines are now on the market that 
are incapable of handling present fuel. He cited the ex- 
ample of the Hispano engines which, even though run 
under full load, were tested more economically with high 
grade gasoline at high cost because there were fewer 
scored cylinders. 

Crane said that, with the present fuel, it will be neces- 
sary to make fundamental changes in engine design, pos- 
sibly going to the Diesel type. Thus far we simply have 
used heat devices on carbureters and manifolds. These 
simple changes are not sufficient with present and future 
fuels. Engines running under full load and constant speed 
offer little difficulty. 

Experience has not demonstrated the high speed engine 
to be economical or efficient. The closing of the intake 
valves necessary with this type harms distribution at 
speeds below 1000 r.p.m. Proper distribution is a func- 
tion of correct valve timing and this should be laid out to 
assist it. 

Carbureters should be designed really to atomize fuel 
and then the manifold should properly distribute it. The 
flow should be directly up hill until the manifold branches 
to the various cylinders. The manifold should be short 
to avoid pulsation. The candelabra type of manifold works 
out well with the six but too much heat is a drawback. 
Many manifolds have been distorted to get the hot spot, 
with a result that distribution suffers and more heat than 
would be otherwise necessary is required. 

Prof. Carl A. Norman believes that the present type is 
not suitable for present fuel. The Diesel engine is not 
suitable for automobiles, but the automotive steam engine 
may play an important part in the field in the future. He 
emphasized the fact that, while compression gives power, 
it is through expansion; so if supercharging engines are 
used the expansion ratio must be kept up. However, fuel 
must be burned thoroughly and quickly. The combus- 
tion must be speeded up by turbulence, double plugs and 
other methods to fatten the expansion curve are neces- 
sary. 

W. E. Lay, of the University of Michigan, in outlining 
his paper, said the statement that more than 250,000 
gal. of gasoline are wasted every day through leaky and 
badly adjusted carbureters is under the truth. 

P. S. Tice, of the Stewart-Warner Speedometer Corp., 
in his paper deals with the laboratory experiments at the 
Stewart-Warner plant. These are being published in cur- 
rent issues of AUTOMOTIVE INDUSTRIES. 


R. L. Welch, secretary of the-American Petroleum 
Institute, stated that the problem of the hour is 
conservation of fuel. He said that if he talked a 
week he could not amplify that statement. Last year 
there were only 50 barrels of crude available for 
each car. This year there will be but 40, and next 
year 35. There will be local shortages at certain 
seasons, but he believes that there will be a solu- 
tion if the United States Government co-operates, 
the automotive industry conserves and the fuel 
industry also helps. 








THE FUEL REMEDY 


ISCUSSIGN of the fuel report brought forth the 

declaration by Secretary Welch of the American 
Petroleum Institute that oil consumption in April 
showed a yearly deficit ratio of some 50,000 barrels. 
Conservation, with co-operation between the United 
States Government, the automotive industry and the 
fuel interests, was his recommendation to overcome 
the threatened difficulties. 

The engineers, in seeking a remedy, turned to the 
hot-spot system, which was thought to be a working 
possibility. They recognized the need for higher en- 
gine economy and declare this must be taken up by 
the industry as being of the highest importance. 








The consumption in 1919 was 377,000,000 barrels. In 
April of this year consumption was at the rate of 452,000,- 
000 barrels per year. The changes in prices occurred be- 
cause of the change in ratio of consumption to production. 
We are producing only at the rate of 402,000,000 gallons 
per annum. 

Questions were asked by Coker Clarkson, secretary of 
the S. A. E., on the future of the fuel, its quality, quantity 
and price. Mr. Welch replied that if he were an auto- 
motive engineer he would plan to use present day fuels. 
There is no use designing for kerosene. The price of 
kerosene is rising more rapidly than gasoline and, with 
lamps continuing to burn, it will not be long before they 
are nearly the same. It will not be long before the oil 
industry will be cracking nearly all the kerosene and 
gas oils and getting gasoline from them. 

As regards to shale, there is no real practical method 
for getting this gasoline but this and other kinds of de- 
posits will sometime be available. As regards casing- 
head, this becomes a matter of proper blending. It must 
not be blended with too heavy a product. H. M. Crane 
asked if the petroleum industry can curb improper blend- 
ing of kerosene and casinghead. Mr. Welch replied that 
the abuse, as far as he is aware, is small and some of 
the state inspection statutes have turned out to be a dis- 
advantage to the public. 

“A great deal more cracking will soon be in use. As a 
layman, he feels it absurd that people should require 80 
or 90 hp. to go 20 m.p.h.,” Mr. Welch said. “A certain 
make of car which has been mentioned can get 30 miles 
per gallon. Is not that the answer?” 

Prices are not a result of combination, he said, but of 
demand, and to-day there is more competition in the oil 
business than in any other. The independents refined 
51 per cent. of the output in 1919. The export business 
is too small to be a factor, and it would be bad business 
anyway to embargo any product on which we are really on 
an importation basis. 

About 23 per cent. of the crude in 1919 was turned into 
gasoline. This rate is increasing with the use of the 
cracking process. Of the Mid-Continent crude, about 50 
per cent. is available. In the Mid-West, cracking is more 
usual than on the Pacific Coast. 

H. M. Crane, who presided, closed by stating that the 
public must be educated to economy. He said the public 
must demand gasoline economy on the part of the car, 
and it is up to the industry to keep this in the public eye. 
Dr. H. C. Dickinson, of the Bureau of Standards, went 
roughly through the fuel committee report and empha- 
sized its main issues, but disagreed with some of the 


points designated at which heat should be applied to the 
manifold. 








June 24, 1920 


AUTOMOTIVE INDUSTRIES 


1445 


THE AUTOMOBILE 





Ss. A. E. SUMMER MEETING 








Meeting the Combustion Requirements 
of Present Fuels 


Fuel was one of the most important subjects before the S. A. E. at its 


summer session this week. The report of the Fuel Committee, which was 


headed by H. L. Horning, was made on the morning of June 22. 


combustible mixtures from the less volatile: gaso- 
lines and involves consideration of questions of 
vaporization, and distribution. 

A dry mixture gives the best distribution and most com- 
plete combustion. With increasing end-points of distilla- 
tion for the fuels there is an increasing need of heat appli- 
cation. Attempts to attain a thoroughly dry mixture 
under all temperature conditions with high end-point fuels 
may result in so high a temperature of the mixture that 
an appreciable decrease in maximum power is brought 
about by a reduced weight of air charge. With fuels of 
relatively high end-points, where the highest power output 
is desired consistent with the fuel characteristics, a fog 
mixture permits of excellent distribution and practically 
perfect combustion. 

A fog can exist at a much lower temperature than a dry 
mixture and will, therefore, permit of an increase in power 
by allowing a greater charge weight per stroke. 

The bulbs or thermocouples give wet-bulb readings 
which are too low. Just above the throttle there is a drop 
in temperature below that of the air entering the carbu- 
reter due to the vaporization of the lighter constituents 
of the fuel and the depression in the intake. When the 
mixture strikes the heated surface the fuel separates and 
vaporizes. 

Readings of temperatures of mixtures entering the cyl- 
inder ports have been found to indicate that mixtures 
‘hould have a temperature at full load varying with the 
distillation curve of the fuel. It will be found that if 
the temperature of the mixture entering the cylinder dur- 
ng full-load performance is about 150 deg. fahr. lower 
than the temperature at which 50 per cent of the fuel 
‘omes over during distillation, good results are attained. 

A remarkably constant mixture temperature is main- 
tained by any of the designs shown in Figs. 1 to 5 at full- 
load performance at all speeds, provided they are well 


Tv report centers on the preparation of proper 


EXHAUST JACKET 
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INTAKE MANIFOLD 


CARBURETER 


worked out. The engineer must be guided entirely by the 
temperatures at no-load and full-load in relation to the 
results to guide him. At no-load performance a higher 
mixture temperature has been found to exist. 

It is desirable to keep the temperatures below a certain 
maximum to avoid poor accelerating ability and give de- 
sirable operation. When the temperatures of the mixture 
are too high there is very noticeable loss in power and a 
tendency of the engine to backfire when the throttle is 
closed quickly to extreme idle. 

Likewise when the temperature of the mixture entering 
the cylinder approaches 190 deg. fahr. lower than that at 
which 50 per cent of the fuel distills, there is decided 
tendency to manifold loading on hills or at low-speed pull- 
ing, regardless of the design of the. heated surface.. At 
this low temperature limit the influence of the cooling 
water temperature is of major importance. 

The lower grades of gasoline require a higher mixture 
temperature and more heat at the hot surface; hence 
larger heating areas are necessary. However, judging by 
a report recently issued by the Bureau of Mines, it appears 
reasonably certain that the petroleum industry can for the 
next three years provide fuel corresponding to the dis- 
tillation curve shown in Fig. 6. So far as this fuel is 
concerned, it would be wise to design apparatus to give a 
mixture temperature of 127 deg. fahr. under all weather 
conditions. While this will give a hotter mixture than nec- 
essary for lower end-point fuels, the fuel generally avail- 
able should govern the design. 

1. Fig. 1 shows one type of heated-surface manifold. 
The object of this design is to provide a means of heating 
the liquid thrown out of the air-stream, with the least 
possible heating of the air itself. At slow speeds of the 
mixture the tendency is for the fuel to. collect on the wall 
of the vertical section of the manifold and at the inside 
corner of the bend B. At higher spezds the tendency is 
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to collect in the horizontal part of the manifold. At 
higher speeds the liquid fuel strikes the manifold at C 
and alternately at A-A, reaching points farther from the 
intersection as the speeds increase. 

2. It has been found of advantage in some cases to re- 
duce the heating surface in an intake tee branch by resort- 
ing to jacketing, as indicated by Fig. 2, in which one side 
only is exposed to the exhaust flame. A satisfactory re- 
sult has been obtained with this jacketing when the ex- 
haust jacket is connected to the exhaust manifold by a 
pipe which is not over 6 in. long. 

The vaporizing of fuel from a hot surface by exhaust 
heat is accomplished best by producing as high a surface 
temperature as possible. The limiting factors are the 
temperature of the exhaust, the velocity of the exhaust 
gases, the extent of the surface presented to the exhaust 
flame, the conductivity of the metal and the amount of de- 
posited liquid fuel. The liquid fuel is in contact with 
the heated surface for so short a time that it is necessary 
to have high enough temperatures to vaporize fuels of 
high end-point quickly, and to supply sufficient heat to 
maintain these temperatures of the hot surface. The tem- 
perature of the exhaust and the heat available drop rap- 
idly after the gas leaves the exhaust port. 

Fig. 3 shows the manifold on the Class B military truck 
engine, which produced satisfactory results. This is an 
example of a simple way of conducting heat at high tem- 
peratures to the mixture, but it may be found to be sub- 
ject to certain defects listed. Seasonal adjustment can 
be accomplished by varying the heating of the air. 

Fig. 4 illustrates an elbow construction for hot-sur- 
face manifold work. There are two areas, A and B, 
where fuel separation occurs. Slow speeds require heat 
at B; higher speeds call for heat at A. The hot surface 
can therefore be concentrated at these points with the 
least area for all conditions. 

The upper portion of Fig. 5 illustrates an application 
of exhaust to engines where a long vertical intake pipe 
separates the carbureter from the branch. The two views 
in the lower portion show sections of this vaporizing 
device. 

A milder heat application is obtained by heavy sections 
of metal adjacent to the jacketed section as at S, Figs. 1 
and 2. They should be avoided because their temperature 
is lower than directly heated surfaces, but they can be 
used to advantage only when it is impossible to bring the 
exhaust gas to the desired spot. They may frequently be 
used to conduct heat to the carbureter flange, where it is 
needed because of the spray thrown off from the butterfly- 
valve at low-throttle opening. 

Having described the design and arrangement of heated 
surfaces and passages for producing an approximate fog 
mixture, we deal next with the temperatures of the ex- 
haust available as a source of heat and the temperatures 
of the mixtures which give the best results. 

In practice the area of the exhaust-heated surface ex- 
posed to the mixture varies from 1 sq. in. for each 15 cu. 
in. of displacement to 1 sq. in. for each 30 cu. in. displace- 
ment of the engine, this estimate of area including the 
metal which lies sufficiently close to the heated surface to 
become hot. Flanges in the exhaust stream should be de- 
signed so as to present the maximum surface to the ex- 
haust gases without retarding the velocity of these gases. 
Exhaust passages should be constructed so as to maintain, 
the highest velocity over the heat collecting fins and yet 
not impose detrimental back-pressures. 

When the exhaust gases just leaving the port impinge 
upon the heated surface the least area per cubic inch dis- 
placement is required. When the exhaust is 12 in. or 
more from the hot surface, the larger area is required. 
The quantity of the exhaust gases in such a case must 





not be less than that conducted by a pipe having the 
same sectional area as the intake passage. 

The amount of heat necessary for good operation de- 
pends somewhat upon the carbureter. If the carbureter 
is of a straight uniform mixture type and set for eco- 
nomical operation, considerably more heat will be required 
for flexibility than if the carbureter contains a provision 
for a temporarily rich mixture on acceleration. Richer 
mixtures are more satisfactory than normal mixtures even 
in the heated-surface manifolds while the engine is warm- 
ing up and particularly at low speed with wide-open 
throttle. 

The widespread use of cars and trucks has developed a 
broad range of conditions under which the engine must 
operate. The following are among the conditions which 
must be met by manual-adjustment of temperatures of the 
mixture by regulating the exhaust flow to the heated sur- 
face, or otherwise: 


(1) The temperature under the hood may vary 
Fahr. in winter to 150 deg. Fahr. in summer 
The variation between day and night temperatures 
The wide variation in temperature due to latitude 
Variations due to altitude and barometric changes 


from 0 deg. 


(2 


a CO 
—— ~— 


FROM EXHAUST MANIFOLD 


Most of the above conditions can 
be successfully met so far as ade- 
quate heat is concerned by using 
care in the design of the manifolds 
so as to admit adequate exhaust to 
) the heated surface, for sea level and 
cold service and by providing valves 
so well made as to cut off part or all 
of the exhaust to the heated sur- 
face for altitude and hot-weather 
service. 

Valves may be used in three loca- 
tions to regulate exhaust flow, as 
follows: 





(1) A valve to close the main exhaust passage partially or 
fully and thus force the exhaust over the heated surfaces. 
This is used when all of the exhaust is at times needed at 
the heated surface and usually in cases In which the ex- 
haust must be conducted long distances 

(2) A valve between the exhaust header and the exhaust jacket 
surrounding the heated surface and regulating the flow to 
the heated surface, as at V-1 in Fig. 2. 
practical arrangement 

(3) A valve such as /-2 in Fig. 2, regulating the exhaust to 
the atmosphere after the hot gas has passed through the 
exhaust chamber. This ma'ty be considered a _ refinement 
and is seldom used 


While this report has to do with the preparation; by 
vaporization of the explosive mixtures for the purpose of 
effecting a satisfactory and economical service from our 
present fuels, the engineer must keep in mind the other 
fundamental considerations affecting economy. Attention 
is briefly called to these factors with suggestion that the) 
be constantly consulted and their importance never over 
shadowed by any non-essential treatment. 

The air standard efficiency established by the Gaseous 
Explosion Committee of the Royal Society as the most 


This is a most 


fundamental method of comparing results and expected 


performances from internal-combustion engines, points out 
the importance of compression ratios as the method 
through which we may expect high power and economy 
from a given engine. 

It is therefore important that the engineer shall keep 
in mind those things which limit the compression ratio 
in designing the engine or tend to reduce the actual com- 
pression in service. Among these considerations the fol- 
lowing are important: ' 

With present fuels, compression is governed by such 
fuel characteristics as tend to allow such a rapidity in 
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flame propagation as to produce the phenomena known as 
“ping pinking,” knock or detonation. This limits the com- 
pression ratio by making the engine appear rough and 
thus both power and economy are limited. 

The mixture temperature at which an engine will knock 
due to detonation depends primarily on the fuel. Gener- 
ally speaking, fuels with contents having boiling points 
over 350 deg. Fahr. are susceptible to detonation with 
compressions running over 70 lb. pressure. 

Engines have the strongest tendency to detonation when 
volumetric efficiency is highest, i.e. at the slower speeds. 
This fact determines the compression permissible in any 
design. 

If an engine is susceptible to carbon deposit due to over- 
lubrication, it will take very little heating of the mixture 
to cause knocking. In the case of engines designed so as 
to have low turbulence of the charge and poorly designed 
water-jacketing and cooling of the piston or other parts 
of the combustion chamber, the tendency to detonate limits 
the allowable temperature of the mixture. When hot air 
is supplied to the intake of the carbureter this may be 
removed. This change from preheating the intake air to 
heating the fuel charge should have no deleterious results 
and has often shown a marked decrease in the tendency 
to detonate and an increase in power. 

The design of the engine can reduce detonation to mini- 
mum in a given fuel by proper attention to these details: 

(1) Turbulence which is promoted by the proper gas velocity 
past the intake valves 
Keeping all parts of the combustion chamber from exceed- 
ing certain maximum temperatures 
(3) Loéation of the spark-plug 
(4) Shape of combustion chamber 
(5). Preventing the crest of the original explosive wave from 


impinging on a flat surface which itself can echo back to 
another flat parallel surface 


(6) The distance of the spark-plug from the nearest opposite 
surface 


(2 


~_ 


Such elements of design as tend to maintain actual 
compression in service such as 


(1) Good piston and ring design 
(2) Proper lubrication of cylinder, piston and ring surfaces 


(3) Prevention of the warping of the valves due to uneven 
heating and rotation 

(4) Prevention of the warping of the cylinders due to casting 
design and proper water distribution 


It has been demonstrated that little power is available 


from a quiescent mixture. It is absolutely necessary for 
economy and power that the mixture be as turbulent as 
possible to promote flame propagation. This is effected 
primarily by the velocity of mixture past the intake valve 
which should be between; 130 and 165 ft. per sec. Turbu- 
lence is improved by certain shapes of combustion cham- 
ber, generally such shapes are simple in contour and with 
few projections to dampen out the turbulence. 

Engine timing and its effect on the mixture and its uni- 
form distribution are closely related in economy to the 
shape of the intake passages. There is a definite rela- 
tionship between gas velocity by the carbureter, the in- 
take header and branches and valves which gives maxi- 
mum power and economy. 

The engineer must keep in mind that timing and gas 
passages can be controlled so as to promote a higher rela- 
tive economy at one-quarter, one-half and three-quarter 
load than is usually found in the average engine. 

The high specific economy which can be attained by hot 
intake passages and combustion chamber is one factor 
which suggests serious consideration. High temperature 
of cylinder walls is desirable, if there is no local overheat- 
ing. For economy the highest water temperature is ad- 
visable without boiling. 

Great loss in mileage is common, due to high friction 
losses in the engine, particularly at the piston surfaces 
which in most engines account for over 50 per cent uf the 
friction-horsepower loss. 

Almost without exception; the relative economies at the 
low loads commonly found in ‘service can be decidedly im- 
proved by reducing the unnecessary piston friction losses. 

When new designs of manifolds constructed according 
to the foregoing recommendations have been applied to 
engines, it will be possible to readjust the carbureter so 
as to give a leaner mixture with a consequent saving in 
fuel as well as a more satisfactory general operation. 


(Continued on page 1449) 
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The Motor Bus as a Vehicle of 
Transportation 


This paper takes up some of the engineering and operating problems 


that have confronted one of the largest bus companies in the United 


States. It likewise predicts future developments and particularizes along 


what lines such development should proceed. 


By G. A. Green* 


bus, one must come into contact with practically 

every field of industry. This paper should be con- 
sidered as an introduction, for the subject is so far reach- 
ing that one can at best here only touch lightly upon some 
of the more interesting aspects. The motor bus industry 
is of very recent growth. It is, however, rapidly estab- 
lishing itself in popular favor. Unquestionably, the so- 
called “jitney’” is merely a forerunner. It is, however, 
fulfilling a useful purpose since it is creating a desire for 
real bus service. Trackless transportation has unques- 
tionably come to stay and it is confidently anticipated that 
in the very near future the automotive industry will give 
this branch of its family something more than a name. 


I N the design, manufacture, and operation of the motor 


A rather general impression prevails that the average 
truck chassis can be successfully employed for motor bus 
operation. We do not hold this view. There certainly are 
many instances where modified truck and touring-car 
chassis have been profitably employed for buses, but in 
such cases had the right type of vehicle been used much 
more economical, satisfactory, safe, comfortable and con- 
venient operation would have obtained. Furthermore, 
where financial failures have occurred, many of these 
could undoubtedly have been avoided, assuming, of course, 
the employment of the right kind of vehicle. 

In my opinion, the average truck chassis is unsuitable 
for passenger transport because the weight is excessive, 
particularly the unsprung weight, the center of gravity 
is too high, the gear ratios are unsuitable, the springs 
are too rigid, the frames, spring and axle tracks too nar- 
row, the turning radius too wide, the steering too stiff, 
etc. I believe that an efficient bus corresponds very 
closely to an enlarged touring car. Briefly, it would be 
just as unsatisfactory to attempt to use a high-class 12- 
cylinder touring car for general trucking purposes as it 
is to expect the average truck to give efficient and eco- 
nomical service when used to haul human freight. 

It has been pointed out that motor bus operation is a 
comparatively new art. The possibilities of improvements, 
more especially from the standpoint of design, are practi- 
cally unlimited. This applies with respect to greater com- 
fort and convenience as well as economy of operation. 


*Mr. Green is the general manager of the Fifth 


Avenue 
Coach Co. of New York. y 


Paper read before the S. A. E. 


It is difficult to say what the future type of bus will be. 
Clearly, different cities have different requirements. In 
all probability, any large operating company will require 
at least two distinct types, the double deck for large loads 
and the single deck for smaller loads, faster operation, 
express service, etc. 

Assuming good roads, wide thoroughfares, and reason- 
able freedom from overhead structures, the 50 to 60-pas- 
senger, very low hung, double-deck vehicles capable of 
handling a trailer seems to have great possibilities. This 
class of vehicles jointly operated with the single-deck, one- 
man controlled, pneumatic-tired bus appears to me as 
being a logical scheme, especially where peak loads must 
be handled largely without surface car or subway aid. 
The development of either type presents immense, but not 
insurmountable difficulties. 

There are those who believe that the trolley car pro- 
pelled by a gasoline power unit may supersede the present 
arrangement. In my judgment, this theory will not bear 
close analysis, for the greatest asset the trolley car has is 
cheap power. Take this away and the structure falls to 
pieces. A gasoline-propelled trolley car is a bus, less 
nearly all the advantages of the latter. It is; of course, 
true that a much lighter and better design of trolley car 
could be produced and a gasoline power unit embodied in 
it. It is equally true that the cost of operation of such 2 
vehicle might be less than existing types of trolley cars, 
but my contention is that if the same care and attention 
to design were applied to the conventional article, still bet 
ter results would be achieved. 

The fact is the present trolley car design is more or 
less crude and out of date. They are as a whole built as 
strong as possible, not as weak as possible, which is 2 
much more logical and economical procedure. To sum up, 
trolley car design has not marched with the times. 


We believe in centralized unit repairs. This work is car- 
ried out in a department entirely separated from the op- 
eration end. To permit this, each operating department 
is allotted a definite percentage of spare units which from 
time to time are exchanged. In so far as possible, ihe 
exchange is made on a mileage basis and we insist that 
the units are delivered and returned complete in all re- 
spects. Operating departments are neither expected nor 
permitted to make major repairs to units. The centraliza- 
tion of our unit repairs permits of the use of unskilled 
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labor, and to this end special tools and labor-saving de- 
vices have been developed to an unusual degree. Also 
men are concentrated on each of the various sections and 
each section has allotted to it complete tool equipment 
covering its requirements. Engines in particular receive 
careful attention. Bearings are reamed, not scraped. 
After overhaul, the engines are run in by belt, then lightly 
under their own power. Finally, they are transferred to 
a dynamometer where they are adjusted to prearranged 
standards. 

Every twelve months each vehicle is automatically with- 
drawn from service. It is then stripped down completely 
and rebuilt. At this time improvements suggested by 
the research department, after having been approved, are 
embodied. The complete bus is rebuilt and repainted, then 
returned to the operating department, to all intents and 
purposes a new machine and in many respects a better one 
than the original design. 

We have since 1907 operated nineteen different types of 
chassis produced by domestic and foreign manufacturers, 
also twelve different types of bodies, and we have tested 
nearly all suitable standard engines from four to eight 
cylinders, also many different types of radiators, clutches, 
transmissions, axles and chassis frames. In none of these 
instances did we meet with entire success. No doubt those 
who have control of the operation of heavy vehicle equip- 
ment will appreciate the many difficulties with which we 
were constantly confronted. Of course, our lack of stand- 
ardization proves a severe handicap. 

On looking back one cannot escape the conclusion that 
the design and production of our own equipment was the 
logical procedure to follow, particularly when one con- 
siders the extremely valuable data at our command as a 
result of experimental and development work plus the 
known results obtained from the operation of many differ- 
ent types. We certainly were in a unique position because 
we were able to select the best points from the numerous 
different types of vehicles operated by ourselves. Further- 
more, it was not necessary to take precedent into account, 
nor to cater to other people’s views. Then, again, we had 
no selling problems. The net result of our effort was the 
production of complete buses that have to date covered 
more than 20,000,000 miles. The performance of these 
vehicles has more than justified our fondest hopes. The 
enormous saving in gasoline and mechanical maintenance 
has been sufficient to meet the ever-rising costs of labor 
and material. 

Gasoline is our second greatest item of expense.. Our 
vearly bill is in round figures $500,000. Since 1 per cent 
of this amount represents $5,000 annually, it can readily 


be seen that losses of even 1 or 2 per cent must be reme- 
died, regardless of whether these losses are due to me- 
chanical or physical disabilities. Increased labor and ma- 
terial expenses, and gasoline falls under the latter heading, 
cause us much greater anxiety than if we were manufac- 
turing in the ordinary sense of the word, for we are sell- 
ing a commodity which has a fixed price regardless of 
production costs. This means that every addition to our 
labor and material bills must be paralleled with some 
form of economy. If this were not done, we would soon 
find ‘our expenses in excess of our income. For example, 
in 1911 our gasoline consumption averaged 2.9 miles per 
gal., to-day it is 6.5 miles per gal. At that time gasoline 
cost much less than it does to-day, and if it had not been 
possible to increase our gasoline efficiency enormously it 
is quite possible that the Fifth Avenue Coach Co. would 
now be out of existence. Not only is our gasoline bill the 
second greatest item of expense, but it is capable of 
greater reduction with less effort than any other single 
item. Furthermore, in achieving high averages, we ac- 
complish at the same time many other desirable things. 
Our rising and falling gasoline averages are in effect the 
barometer on which we base our predictions. The gas 
barometer tells us in the most unmistakable language what 
is in store for us. Bad gasoline consumption means big 
fuel and repair bills with the prospect of still bigger bills 
in future; possibly also labor unrest due to general dis- 
satisfaction. , 


Clearly, where car tracks do not already exist, the most 
careful thought should be given before they are installed. 
Quite apart from this, from a public service as well as 
an operating point of view, there can be no question as to 
the possibility of using buses for 


1. Extending the service of existing car lines by a bus sys- 
tem into the outlying districts through the introduction of 
transfer privileges between the two. 

2. Extending service, the conditions of the streets permit- 
ting, into outlying districts without a transfer between buses 
and the cars and without disturbing the present local business 
or business logical to the existing car lines by permitting the 
buses to operate beyond the present outlying terminus of 
street cars and diverting the buses to other parallel routes 
after reaching such outlying terminus. 


There is one point I should like to make particularly 
clear. In my judgment, no type of bus designed up.to the 
present is capable of properly handling peak loads. Of 
course, there are possibilities in regard to.a suitable de- 
velopment along these lines, but as yet these have not been 
achieved. 





Meeting the Combustion Requirements of Present Fuels 
(Continued from page 1447) 


Results to be attained by following the foregoing meth- 
ods of vaporization are: 


(1) A better combustion with consequent decrease in fuel con- 


sumption 
(2) A decrease in crankcase dilution by limiting the passage of 
unburned fuel past the pistons 


(3) Reduction of carbon deposit 

(4) Maintenance of the engine in such a condition as to deliver 
higher power over longer periods between overhauls 

(5) Improvement of the general performance of the engine as 


to sweet running and ability to accelerate smoothly 
rapidly 


and 


The committee notes a strong tendency at present toward 
making high volumetric efficiency secondary in importance 
to securing the best average performance with respect to 
power, economy, low maintenance cost and long service 
between cleaning the combustion chamber and spark- 
plugs. The most rational design is that which favors a 


high torque and economy at speeds and loads usually found 
in service rather than a sacrifice of average performance 
for some special result desired only by a few or seldom de- 
manded by the average user. 
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LePere Vacuum Fuel Feed System 
for Airplanes 


Investigations of this system, made at McCook Field by the Engineering 
Division of the Air Service, are applicable to motor car as well as to air- 


plane practice, as the tests covered a wide range of value for both the 


amount of vacuum and the gravity head. The system described here is 


very similar to one in common use on automobiles. 


feed systems may be gained from a series of tests 

made by the Airplane Engineering Division of 
the Bureau of Aircraft Production at McCook Field, 
Dayton, Ohio. The object of the tests was to determine 
the capacity of the vacuum tank used in the vacuum 
gasoline feed system of the LePere biplane. 

Fairly high vacua are necessary in order to supply 
sufficient fuel for the Liberty “12” engine. With a lift 
of 3 ft., which is approximately that which obtains in 
the airplane, a vacuum of 4.0 in. of mercury is necessary 
to furnish sufficient gasoline 
for full power operation of ff 7 
the engine, while 6.6 in. are ; 
necessary to give the desired 
margin of safety of 100 per 
cent. 

No data were available on 
the vacua which may be ex- 
pected from the venturi tube 
on the airplane, but its abil- 
ity to supply such high vacua 
as the above is considered 
very doubtful, except at the 
highest air speeds of the 
plane. This is borne out by 
the fact that the system did 
not operate satisfactorily in the very few flights during 
which it was used. 

The gasoline supply system used on this airplane was 
of the vacuum feed type in which the vacuum, generated 
by a venturi tube placed in the air stream above the 
upper wing, was used to draw gasoline from the main 
supply tank in the fuselage to the gravity distributing 
tank in the upper wing. The system was built and 
installed by the Packard Motor Car Co. 

The principal parts of this system are the main gaso- 
line tank, the gravity distributing tank, which also con- 
tains the two vacuum chambers, and the air venturi tube. 
The main supply tank and venturi tube were not in- 
cluded in the test, as the information was desired on 
the vacuum chambers only. 

As shown by the accompanying photograph, the gravity 
distributing tank is of streamline form and is arranged 
to be secured to the bottom of the upper wing. It is 
made of sheet steel and carries a level gage on one side 
and intake and discharge connections on the bottom. 
The two vacuum chambers are set into the top of this 
tank, as shown in the photograph, as is also a short stand 
pipe carrying at its top a filler cap. This extends through 
the top of the wing when the tank is in position on the 
airplane. 


: N idea of the capacities necessary for vacuum fuel 





Fig. 1—View ef gravity tank with one vacuum 
chamber mechanism removed 


The vacuum chambers are very similar to those in 
the Stewart vacuum tanks, which are now in general use 
for automobiles. The diagram, Fig. 2, shows the inter- 
nal mechanism of one of these chambers. Referring to 
the drawings, it will be seen that the vacuum chamber 
contains a float which actuates a vertical rod free to 
slide up and down in a sheet metal guide. By means 
of the linkage shown, the rod operates the vacuum valve 
f and the atmospheric valve e. This is accomplished 
by throwing the lever c up or down, as the case may be, 
and allowing the light springs on either side of the link- 
age to operate the valve. As 
will be seen from the sketch, 
the springs are so arranged 
as to pull the lever d down 
when lever c is down, or to 
pull it up when ¢ is in the up 
position. The operation of 
these tanks is as follows: 

Being in the position shown 
in the sketch, the atmospheric 
relief valve is closed and the 
vacuum valve is open, allow- 
ing gasoline to be drawn into 
the vacuum chamber through 
the inlet connection at the top. 
As the gasoline fills the cham- 
ber the float rises and throws lever c to its upward posi- 
tion. This closes the vacuum valve and opens the atmos- 
pheric relief valve, allowing the gasoline which has been 
drawn into the chamber to discharge by gravity through 
the check valves at the bottom into the gravity tank. 
When the gasoline drains out, the float pulls lever c down 
and the operation is repeated. From the gravity tank the 
gasoline is piped to the carbureters. Each vacuum cham- 
ber is a small sheet steel cylindrical tank, the top cover of 
which is an aluminum casting. All the valve and float 
mechanism is carried by this casting and is easily remov- 
able by unscrewing the small screws by which the cover is 
fastened to the top of the vacuum chamber. The linkave 
mechanism and valves are of brass, while the float :s 
cork, heavily shellacked. 

Both vacuum chambers carry a flange about two-thir«s 
of the way from the top, by means of which they are 
screwed and soldered into the top of the gravity tank. 
The lower one-third of each chamber projects into the 
tank. The two gasoline intake connections are piped to 
a tee connection, from which a pipe extends down 
through the gravity tank for convenience in connecting 
to the pipe line from the main supply tank. The vacuum 
connections are at the top of each vacuum chamber, 
and in service these are piped to the throat of the air 
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Fig. 2—LePere vacuum gasoline system 


venturi just above the wing. The discharge connection 
from the gravity tank is at its lower point, from which 
the gasoline is led directly to the carbureters. Two 
steel supporting arms at each end of the gravity tank 
are provided for the purpose of attaching it to the upper 
wing panel. Each one of these arms is drilled with 
two bolt holes. 

The drawing, Fig. 4, shows how the system was set 
up for the test. The gravity tank, with its vacuum cham- 
bers, was supported at either end by a wire cable which 
passed over a pulley, allowing the tank to be raised or 
lowered in order to change the lift. The main supply 
tank of the plane was represented by a small tank situ- 
ated below the gravity tank. This was piped to the gaso- 
line inlet connection of the gravity tank, as shown. The 
discharge connection from the gravity tank was piped 
to the weighing tank mounted on scales at the same level 
as the supply tank. For purposes of this test the vacuum 
was obtained by the use of a water venturi. The vacuum 
generated by this venturi could be accurately regulated 
by means of a valve in the water line. A mercury U 
tube was used to indicate the amount of vacuum in the 
line. The position of this U tube and the piping arrange- 
ment of the vacuum line are clearly shown in drawing. 

Runs were made at lifts of 1, 2, 3, 4 and 6 ft., meas- 
ured from the supply tank level to the inlet connection 
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Fig. 3—Installation drawing LePere vacuum gaso- 
line tank 


of the chambers, and the vacuum at each lift was varied 
from 2 to 10 in. of mercury, as shown in the accompany- 
ing tables of results. The method of procedure was to 
set the tank at the designated height and regulate the 
vacuum by means of the water valve. Holding the vacuum 
at the desired point, the time to discharge 6 lb. of gaso- 
line into the weighing tank was observed by means of 
a stop watch, and from these data the discharge rate 
was computed. 

The results of this test are given in the curves in 
Fig. 5. It will be noted that the curves are somewhat 
irregular and that the discharge does not bear a con- 
stant relation to the lift. This is undoubtedly due te. 
the fact that the travel of the floats is not constant, 
the linkage mechanism, while sufficient for all practical 
purposes, being somewhat crude and loosely put to- 
gether. It is also possible that the absence of synchroni- 
zation of the two chambers may cause the erratic flow, 
a different amount of gasoline being drawn into the 
vacuum chambers when they are both drawing together 
than when they are operating alternately. Each point 
on the curves was checked by three separate observa- 
tions, the average figure being taken as the value for 
the tables and curves. It was noted, however, that there 
was in every case a wide variation between the three 
runs at any given point. 
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Fig. 5—Test of LePere vacuum gasoline system, 
curves showing capacity of vacuum chambers 
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Carburetion Requirements of a Typical 
Gas Engine 


For this, Mr. Tice has taken a four-cylinder heavy duty engine and traced 


it through the laboratory. The article is a statement of characteristic 
engine performance resulting from the variations in mixture proportions 
and the degree of vaporization of the fuel in the intake system. 


By P. S. Tice* 


results obtained in an investigation of the mix- 

ture requirements of engines, carried on in the 
dynamometer laboratory of the Stewart-Warner Speed- 
ometer Corp., Chicago. The data here reported are a par- 
tial summary of work done with a Hinkley 4.5.x 5.5-in. 
four-cylinder, overhead valve, heavy duty engine. The 
compression ratio in this engine is 3.8: 1. 

The purpose of the general program, of which this 
work forms a part, is twofold: (1) a direct experimental 
determination of the mixture proportion requirements 
of engines for the development of maximum power and 
for the development of minimum specific fuel consump- 
tion; and (2), a determination of the effects upon the re- 
quirements and upon the performance of varying degrees 
of fuel vaporization in the intake system. 

This report has primarily to do with the performance 
and requirements with two methods of treatment of the 
charge after it leaves the carbureter, and, since one of 
these methods was incapable of handling the heavy fuels, 
the whole work was done with the one fuel—Red Crown 
gasoline, as purchased in Chicago in January of this year. 
Furthermore, the same carbureter, Fig. 1, was employed 
throughout, so that no differences in performance or re- 
quirement are attributable to differences in fuel division 
or to differences in air flow characteristic in carbureter. 

The two vaporization methods used were the typical hot- 
spot manifold, Fig. 2, and the Stewart heavy fuel system 


Aue following material comprises a portion of the 
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(SHFS), Fig. 3. These views make clear the intake 
setups in the two cases. The runs of Fig. 4 were made 
before starting on the body of the work, so that possible 
differences in the performance characteristics with the 
two methods of vaporization, at open throttle, could be 
properly accounted for in summing up the results. 


The Observations.—The two set variables throughout 
the investigation were the engine speed and the load, as 
represented by the absolute value of the intake manifold 
pressure, measured at its outlet. At each set combina- 
tion of speed and load, the mixture proportions were varied 
from approximately the poorest in fuel with which steady 
firing could be obtained, to one so rich in fuel as to result 
in an appreciable loss of output. The spark timing was 
in all cases adjusted to that position giving the then 
maximum torque. In each run observations were made of 
the following variable quantities: 


A—Air in lb./sec.; 
F—Fuel in Ib./sec.; 
Q—Torque in lb. at 63 inch radius; 
H—Barometric column in mm. of mercury; 
Ah—Fuel metering head in carbureter in mm. of 
water; 
t—Temperature of air entering the carbureter, 
deg. F.; 
t-—Temperature of mixture entering the cylin- 
ders, deg. F.; and 
X—Angular advance of spark resulting in max- 
imum torque 
The quantity ty—Temperature of water leaving the jacket, 
deg. F., was kept between the limits of 





Fig. 1—Carbureter of the Stewart Heavy Fuel 
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Fig. 2—The hot-spot intake manifold used in the 
investigation. This is an exceptionally wall 
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Fig. 3—The Hinkley engine and Stewart Heavy Fuel System, as set up for the 
work here discussed. The set-up of the hot-spot duplicated this exactly 


165 and 170 deg. F., except where noted; 
and the quantities 

N—engine r/m; and 

H:—Absolute pressure in the intake manifold, 
in mm. of mercury, were arbitrarily set to 
include the range 400 to 1200 in the case 
of N; and the range from minimum possi- 
ble to approximately the maximum pos- 
sible in the case of Hs. 

From the observations, the following quantities were 
computed for use in the plottings, or for use in arriving 
at the plotted quantities: 

P»—Brake mean effective pressure, lb./sq. in. = 2.265 Q; 
BHP—Brake horsepower = NQ/1000; 
fo—Brake specific consumption, 
F/BHP; 
R—Ratio of air to fuel in the mixture = A/F; 
D;—Density of air in the mixture, lb./cu. ft. = 592.8 
A/N; 
(vH;)—Partial pressure of fuel vapor in the mixture, mm. 
of mercury = H; — D;T:/0.05206; 
T;—Absolute temperature of the mixture, dey. k’.= 
460 + ts; 
Ev:—Brake thermal efficiency = .14139/f»; and 
E,—Volumetric efficiency = 11372 AT/HN. 


Effects of Mixture Ratio.—For the purpose of fully 
describing the effect upon the performance of various 
mixture ratios, separate plottings for each speed were 
made of f, against R and of P, against R. These graphs 
are shown in Figs. 5 and 6, respectively. The inverted 
peaks of such a set of curves as Fig. 5 give directly the 
ratios of air to fuel resulting in minimum specific fuel 
consumption, while a group as in Fig. 6 give the R values 
resulting in maximum output. 

From such sets of curves, the points of Figs. 7 and 8 
are taken. It will be noted that, while there is a marked 
similarity in these two plottings, there are also interest- 
ing differences. In the case of the hot-spot manifold, the 
speed range included is, unfortunately, not so great by 200 


Ib./BHP-hr. = 3600 
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made with the hot-spot. Thus, 
Fig. 7 is not nearly so complete 
as its companion. 

The notable differences in these 
two diagrams are the generally 
leaner mixtures in the range for 
minimum fuel consumption in 
Fig. 8 and the interesting and 
consistent crossing of the curves 
in Fig. 8 for the range of mix- 
tures giving greatest output. Just 
why these curves should cross, 
while the corresponding ones in 
Fig. 7 show no marked tendency 
to do so, is open to question. How- 
ever, a possible explanation of the 
raising of the low pressure ends 
with increased speed is found 
farther on in the discussion of 
partial pressures of fuel vapor in 
the charge. In any case, the ob- 
vious thing about these figures is 
the relatively constant and low 
value of the ratios for maximum 
output, compared. with those for 
minimum consumption. 


The Condition of Maximum 
Output.—Other things being 
_ equal, the mean working pressure 
is a direct function of the amount 
of heat liberated within the cylin- 
der. Since the upper limit of the 
amount of heat that can be evolved in a cylinder is limited 
solely by the amount of oxygen present, with a given 
fuel, it follows that this evolution of heat will attain its 
maximum only when there is sufficient fuel to insure that 
none of the oxygen shall escape combination. For this 
reason, greatest possible output is attained only when fuel 
is present in excess of its true combining proportion. 
Likewise, greatest economy is had only when the least 
possible amount of fuel escapes combination. That is to 
say, when an excess of oxygen is present. rain 

It is notable in Fig. 8 how fairly the curves for mini- 
mum consumption include the points obtained with the 





10 


An. Hg 


or HEAVY T 
~----CONVENTIONAL HOT SPOT 


Fig. 4—Compari- 
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of the Hinkley 
engine with the 
two intake sys- 
tems employed 
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motor idling. These latter points are expressions of 
ratios of maximum output, since with these ratios the en- 
gine was idled at the speeds in question with the mini- 
mum possible manifold pressure, i.e., with the least pos- 
sible quantity of working fluid. 

This point checks perfectly with similar data developed 
by the writer from tests of a high-compression aeronautic 
engine*; but owing to the lower compression ratio in 
the present case, the forms of the curves and their posi- 
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Fig. 5—How the fuel consump- 
tion varies with the mixture ra- 
tio, over the load range 
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Figs. 7 and 8—Mixture ratio requirements for the development of maximum 


These curves describe the 
general order of variation in fuel metering that should be accomplished by 


output and minimum specific fuel consumption. 


the carbureter 


tions on the ratio scale are both modified from that case. 


Fuel Utilization.—A useful plotting, as in Fig. 9, has 
been developed in the execution of this work. Here we 
have a direct expression of the relationship of brake speci- 
fic consumption to mean cylinder pressure, as modified by 
the mixture ratio and the charging pressure. The chief 
usefulness of such a plotting is that it permits a true 
statement of the maximum fuel utilization obtainable 
under the conditions of test. This is shown in Fig. 9 by 
the broken line drawn tangent to the several curves of the 
group. 
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Fig. 9—A representative fuel utilization graph— 
a simple picture of the cost of high power 








R= AIR/FUEL 


Fig. 6—Effect of mixture ratio 
on output, with various degrees 
of throttling 
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Two sets of these maximum utilization 
curves are brought together in Fig. 10 
and thus serve as a very definite bit of 
evidence that conventional vaporization 
methods leave something to be desired. 
Aside from this point, it is interesting 
to note that over the speed range cov- 
ered, the higher the speed the greater 
the utilization of fuel, and this in face 
of the rapidly climbing friction losses in 
the engine. Furthermore, the gain is, 
in general, greater at the lesser outputs. 
Here we have something very conclu- 
sive, it seems, on the advantages of tur- 
bulence in the charge. 

Since the possible maximum output 
of a given engine depends solely upon 
the weight of oxygen it can draw in, 
other things being equal, it is interest- 
ing to note the effect of modifying one 
of the other things. This is done in 
Fig. 11, a plotting of P» against D.. 
D,, as noted in the introductory para- 
graphs, is the density in lb./cu. ft. of 
air in the charge, and is, therefore, a 
fundamental unit describing the 
oxygen content of the mixture. 

In the case of Fig. 11, it is noted 
for the hot-spot manifold that 
higher speeds are conducive to gain 
all along the line and serve to 
straighten the curve. As distin- 
J Yb 7p guished from this result, it is noted 
3 F for the SHFS that the lines of con- 
~ stant speed cross each other with 
fair consistency. The low speeds 
have the advantage at small den- 
sities, while the higher speeds have 
it at the greater densities. This 
is not explainable on the ground of 
varying turbulence, however well 
this explanation might seem to fit the case of the hot-spot, 
were its results standing alone. 

The true explanation is undoubtedly bound up in the 
abnormal thermal conditions resulting from the then excess 
of fuel in the mixture. 


CONSUMPTION 


Vapor Content of the Charge.—The differences in both 
requirement and performance that have been turned up in 
the foregoing have their origin, it seems, in the results 
plotted in Figs. 12, 13 and 14, particularly with respect to 
the partial pressure of the vapor in the charge. The differ- 
ences t, — t, in the two cases, are too small to account for 
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roots 


much in themselves, though their very different character- surface, and the consequently lower temperature of that 
istics are interesting. surface. The heat supply to the vaporizer remains sub- 

With the hot-spot manifold, Fig. 12, both the fuel and stantially constant along any one of the #,— t curves under 
the air are subjected to direct heating. This shows plainly discussion. mat 
in the curves for the lower manifold pressures, where The net result is that as the rate of fuel supply is in- 
each decrement of fuel content accounts for an increas- creased beyond a definite value, the vapor condenses, in 
ingly sharp rise in temperature. At higher manifold part, in the presence of the spray globules, and before it 
pressures, the increasing quantity of air sweeping the comes into contact with the air. Thus, less and less heat 
heated surface controls the charge temperature more is given up to the air to raise its temperature, as the fuel 
nearly independently of the fuel content. Thus, a lower supply is further increaséd. 
temperature results, but very much at the expense of the 
relative vapor content of the charge. 

The t, —¢ curves of Fig. 13 are all of the same charac- 
teristic form and are but little displaced from each other. 
In other words, the same factors retain control through- 
out. The hump im each is the result of the method of 
charge formation, which is that of condensation of the 


fuel vapor in the otherwise unheated air stream with 
which it is to mix. 


Hot-Spot Vaporization Rate.—Turning now to the va- 
por pressure curves of Figs. 12 and 13, it is seen that, 
here also, the characteristics are quite different. In the 
hot-spot, the vapor content of the charge declines rapidly 
with rise of manifold pressure. Also, at all but the small- 
est manifold pressures used, the vapor pressure, starting 
at the peak of the curve, falls as the fuel content is in- 
creased, showing conclusively how much the vaporization 


Control of Charge Tempera- SULT 
ture.—Following the course of | | CONVENTIONAL HOT SRUT—e |e 
any one of these ¢—# curves, i 
from right to left, it is seen that, x he Pe Se ae | 
as more fuel vapor is caused to 
mix with the air, the temperature <= 
rises, because more heat reappears = }, 
as sensible heat upon condensa- = 2 
tion of the vapor. In this vapori- = 
zation method, the fuel spray en- 
tering the vaporizing chamber is 
swept by the outgoing vapor, so 
that heat is transferred from the = * 
latter to the former directly. This < = 
controls the temperature of the ~ 
vapor and prevents it from having 
superheat when it contacts with 
the air. But, with a largely in- 
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vaporizer, the initial superheatin 

of the vapor formed in it will “wi Fig. 14— A direct comparison, sien baie. 

tows Reman a ae at maximum fuel utilization, of water temperature upon per- 
e greater rate of the extent to which vaporization formance at approximately 

evaporation of fuel per unit of is carried in the two methods three-quarter load: 
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l . A somewhat different aspect is put 
upon the case, however, when the 
same points are plotted as in Fig. 16. 
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The significant thing about this 
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graph is the reversal of relationships 
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' s — tt put if everything is worked to the 
see N at ae 4S limit to secure the greatest utiliza- 
P.-BME D,= DENSITY OF AIR IN THE CHARGE tion of fuel. In this plotting a maxi- 
Fig. 16 Fig. 17 mum P, of 66 lb. is shown. That 
Fig. 16—Jacket water temperature is here seen to be a controlling factor in carburetion oo.% ° 
requirement, even in the case where it has an almost negligible effect on the quantity at minimum fo is 53 lb., or 80.4 per 


of the mixture 


Fig. 17—Why possible utilization of fuel falls off so rapidly with throttling 


rate suffers as the wetting of the walls increases. Passing 
from the peak to a lesser fuel content, it is shown how 
the air removes so much heat that the vapor content again 
suffers rapid decline. 

In the case of the hot-spot manifold, in which vaporiza- 
tion is progressing throughout its entire length under all 
conditions, an indeterminate and by no means constant 
error exists in the observation of charge temperature, ¢.. 
This follows from the fact that the readings are “wet 
bulb” ones, fuel being evaporated from the thermometric 
means. This results in a too low value for the ¢, observa- 
tions; and, as seen from the form of the expression for 
(vH,), gives a too high value to this latter quantity. le 
the case of the SHFS, this condition does not exist, since 
the charge is formed by condensation of the fuel vapor 
in the central mixing chamber of the manifold. Thus, 
both the air of the charge and the fuel fog particles mixed 
with it have the same temperature, and the (vH,) values 
may be taken as the true ones. 

Since the fuel used in this work was the same in both 
cases, it is evident that complete evaporation, or complete 
saturation, was not attained by the hot-spot at any point. 
The relative performances in this respect are clearly shown 
in Fig. 14. Here it is seen that there is a direct and con- 
sistent relationship between vapor pressure and charge 
temperature in the case of the SHFS, which relationship 
does not exist in the hot-spot. 

Influence of Jacket Temperature.—It is purposed to 
end this summary with a bit of representative data on 
the effect of jacket water temperature. This work was 
done with the SHF'S only, since it was desired to alter 
only the one condition, in so far as possible. 

Groups of runs were made, including the foregoing 
range of R values, with jacket outlet temperatures main- 
tained at 120, 149, 175 and 190 deg. F. respectively. The P, 
and f, against R plottings from this work are shown in 
Fig. 15. This graph does not need much comment. The 


obvious conclusions to be drawn from it are that the spe- 
cific consumption of fuel is almost negligibly affected, at 
all but the leanest mixtures; and that the cooler jacket re- 
sults in the greater output, at all but the leanest mixtures. 





cent of the maximum. The corre- 
sponding fuel consumptions are 0.800 
and}0.572, a saving in specific cost of 39.8 per cent. 

There is one thing more that should be mentioned, 
apropos of Fig. 10. This graph is an expression of the 
maximum utilization of which the engine in the case is 
capable, considering its carburetion method. It is obvi- 
ously impossible to have an engine operate flexibly and 
snappily under rapid throttle manipulation if its carbu- 
retting system is set to hew the lines there laid down. 
But the fact remains self-evident that the flexibility of an 
engine is in direct relation to the vapor content of the 
mixture supplied it; and the higher that vapor content, 
up to saturation, the more economical can be its perform- 
ance, without sacrifice of flexibility under throttle. 


Conclusions.—The general conclusions deducible from 
the foregoing seem to be: 

(1) Relative engine speed has little effect on fuel 
utilization, working cylinder pressures and carbure- 
tion requirements. 

(2) Relative load on the engine is the dominant con- 
trolling factor at all points. 

(3) Both the utilization of fuel and the specific 
working pressures are direct functions of the rela- 
tive vapor content of the charge. 

(4) Jacket water temperature exercises a direct 
control upon fuel utilization with respect to carbu- 
retion requirements, independently of its possible ef- 
fect upon initial mixture quality. 


In further elaboration of item (2) above, attention is 
directed to Fig. 17, in which are plotted corresponding 
values of the fundamental controlling factors and their 
performance results. In general, the rate at which heat 
is evolved in the combustion of a charge varies with its 
initial temperature and pressure. Under the conditions 
that obtained in the present work, the effect of bad temper- 
ature of compression may be neglected because of its con- 
stancy, having due regard for the effect of its position on 
the temperature scale. This leaves the compression pressure 
P, as the prime variable,* and, considering it alone, it is 
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evident that the rate of combustion, and therefore of heat 
evolution, will vary with it if the relative fuel content of 
the charge is small and constant.t Since the relative 
utilization of fuel depends in great measure upon the rate 
at which its energy is liberated, as well as upon the 
amount of energy liberated, it is seen that, to maintain 
the most advantageous relationship between the rate of 
heat evolution and the amount of heat evolved, it becomes 
necessary to enrich the mixture somewhat as its pressure 
is reduced. This accounts, in itself, for the requirement 
for richer mixtures with throttling. 


Charge Dilution.—But superimposed upon this is an- 
other condition which further increases the required en- 
richment. As the throttling is increased, the density of 
the charge is reduced, and the relative amount of inert 
products of combustion remaining in the cylinder to dilute 
the new charge increases very rapidly. This is shown in 
curve Z, Fig. 17, computed from the data of the test. 
Considering the known effects of dilution of a charge with 
non-combining gases,** the form of the R curve may be 





+See Plot No. 22, Part V, Report 49, of Fourth Annual Re- 
port of the National Advisory Committee for Aeronautics, based 
on experiments by Bairstow and Alexander, Proc. Royal Soc. 
(Brit.), 1905. 

**See Plot No. 23, Part V, Report 49, of Fourth Annual Re- 
port of the National Advisory Committee for Aeronautics, 
based on U. S. Bureau of Mines Tech. Papers Ns. 43 and 121. 


taken to be completely explained on the basis of the curves 
P, and Z. 

Since we are dealing with a varying rate of heat evo- 
lution, it is evident that the working pressures attained 
will be functional with the time of ignition, and that it will 
be required to vary with the throttling. Having this latter 
at all times most advantageously located—curve X, Fig. 
17—it is noted that the working pressures curve (P, 
abs) tt has a much greater slope than has the compres- 
sion curve (P, abs.) This is a very significant relation- 
ship, as showing how we unavoidably lose out with re- 
spect to P», largely because of charge dilution, in spite of 
the relatively greater energy made available through mix- 
ture enrichment. 

Furthermore, since fuel utilization varies directly as 
the mean working pressure, and inversely as the relative 
fuel content of the charge, the best net result in utiliza- 
tion, curve f», Fig. 17, is one which proves that it is 
hardly justifiable to operate an engine in its normal ser- 
vice at much under one-half its possible output. 





t+For the purpose of the present discussion it is thought best 
to confine attention to brake results, with respect to both f and 
P, since it is with these quantities that we are practically con- 
cerned. In any case, substituting the indicated value (Pi) for 
that given would not materially modify the relationships, since 
the friction value (Pr) is not a constant and varies in such 
manner as to further increase the slope of the curve. 





New Truck Axle Has Planetary Final Reductions 


TRUCK axle embodying a new form of final drive 

has been developed by the Flint Motor Axle Co. It 
is the intention to manufacture this axle for trucks in 
capacities from one ton up, and the 1-114 ton capacity 
truck axle will be put in production first. 

As may be seen by reference to the sectional illustra- 
tion, there is a first reduction of the transmission speed 
by bevel gears at the center of the axle and a final re- 
duction by a set of planetary gears at the ends of the 
axle. Therefore, the torque transmitted by the differen- 
tial and axle shafts is comparatively small and it is not 
necessary to build the axle as heavily as would otherwise 
be necessary. The reduction at the bevel gears is only 
2.14 to 1, hence the torque on each axle shaft is only 
slightly more than that on the propeller shaft. Bevel 
gear drive and differential are of 
conventional construction. 

To the end of the axle shaft is 
secured, by means of a splined fit- 
ting, a spur pinion meshing with 
three equally spaced planetary pin- 
ions carried on studs secured into a 
housing that is bolted to the outside 
of the driving wheel hub. These 
planetary pinions also mesh with an 
internal gear ring, which is keyed to 
the end of the axle tube. One advan- 
tage of this form of transmission is 
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in. clips, but spring centers can be varied from 38 to 40 in. 

Total gear reductions of from 71% to 8.8 can be obtained, 
the bevel gear ratio being varied from 2.14 to 2.647, 
whereas the planetary gear ratio remains constant at 
3.33. The bevel gears are of 5 diametral pitch with 114 
in. face and the plantetary gears of 6-8 diametral pitch by 
34 in face. 

The brake drums are 14 in. in diameter by 21% in. face, 
and external and internal brakes act on the same drums. 
Hyatt roller bearings are fitted in the wheel hubs and di- 
rectly back of the pinion on the pinion shaft, while New 
Departure ball bearings are fitted at the outer end of the 
pinion shaft and on the differential. The axle shafts are 


made from chrome nickel steel, splined at both ends and 
heat treated. 
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the center of the axle, while at the 
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same time it permits of enclosing all a 
members of the transmission and oper- 
ating them in oil. 

The axle here illustrated has a 
thread of 56 in. and a carrying capac- 
ity of 3800 lb. on the spring seats. 
The latter are normally spaced with 
39 in. centers for 214 in. width, 54 
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Accuracy Essential Feature of Crank- 
shaft Manufacture 


Interesting methods to secure the utmost accuracy in the manufacture of 


crankshafts have been worked out by a Middle Western concern. 


In- 


vestigation has proved that proper alignment of the crankcase lengthens 
the life of the bearings. The methods in use at this plant are described. 


By J. Edward Schipper 


all the parts of an engine the crankcase requires the 

greatest degree of accuracy. Manufacturers of en- 
gines for passenger cars have thoroughly realized this 
and the result is that there have been some very interest- 
ing methods worked out in order to secure the utmost 
in this respect. One of the concerns which has made a 
particular study and devised some original means for 
maintaining accuracy in this important engine part is the 
National company of Indianapolis, Ind. This concern 
manufactures a very high-powered, overhead valve, six- 
cylinder car and makes its own engines. Crankcase man- 
ufacture has been made a matter of special study, and the 
methods described herewith are in use. 

It has been found that proper alignment of the crank- 
case not only insures increased bearing life, but also has 
much to do with the performance of the clutch and gearset, 
inasmuch as they must be accurately aligned with the 
crankshaft in order to function at their best. Care com- 
mences immediately upon the receipt of the raw castings. 
These are checked by inspectors for cracks, etc., and are 
weighed with a variation limit to insure uniformity. After 
the preliminary inspection is passed, all these castings are 
sand-blasted to loosen all the core sand which adheres to 
them and they are washed in Oakite, an alkaline solution. 
The crankcase castings are dipped into this boiling solu- 
tion and then rinsed in hot water. All of this is prelimi- 
nary to the first manufacturing steps and is done to insure 
a clean product before the casting ever gets to a machine. 

The first manufacturing step is a rough milling opera- 
tion on the bottom of the case and on the bearing cap 
faces. For this operation the work is located from the sur- 
face of the flange and from the surface of the supporting 
arms on the casting. This is a three-point suspension 
operation, the casting first being located by a screw locat- 
ing point and then by spring plungers which support the 
rest of the casting while the milling operation is going on. 
The machine used is a Becker vertical miller, and it takes 
off about 14 in. stock on this rough milling operation. 

The first rough milling operation on the bottom of the 
crankcase gives a surface from which to locate the other 
milling operations. These are conducted on a Beeman & 
Smith planer type miller with a long table enabling work 
on two crankcases to be carried on practically simultane- 
ously; that is, while one is being milled the other is being 
set up. This second operation is to rough mill the top of 
the case, the location being from the rough milled bottom 
face. After this rough milling is completed, the casting 
is set aside for a week to cure before the finish milling 
operations are completed. The same Beeman & Smith 
machine is used for doing the finish milling, the jig being 


Fh, ait the aris o engine manufacturers know that of 


sO arranged and the table and tools so set, that either 
side may be turned up and either rough milling or finish 
milling accomplished. Not only are the top and bottom 
of the crankcase finish milled on this machine, but also 
the bearing cap surface. The timing inspection boss on 
the flywheel housing is also milled on this machine, which 
holds the work in place by means of spring plungers and 
locates it from the bottom surface of the crankcase. 

Following the rough and finish milling, all the holes for 
the oil pan cap screws are drilled simultaneously on a 
multiple spindle drill. Two dowel holes are also drilled 
at the same time, these matching holes in the oil pan so 
as to give interchangeability of crankcases and oil pans. 
It will be seen subsequently that, although a crankcase and 
oil pan are machined together in some of the operations, 
it is not necessary that the same oil pan be assembled to 
the finished crankcase, as the dowel holes and surfaces are 
accurately manufactured to give absolute interchangeabil- 
ity. The drill utilized operates forty-three spindles sim- 
ultaneously and is a Natco multiple spindle unit. Outside 
of the multiple spindle drilling operation there are some 
individual holes, such as those for the cylinder hold-down 
bolts which are drilled singly. These are all jig opera- 
tions, but are accomplished on a single machine, as they 
do not lend themselves readily to the use of a multiple 
spindle unit. 

One of the most interesting operations is the following, 
which primarily locates the main and crankshaft bear- 
ings. The caps are assembled to the bearing and the cases 
bored for the crankshaft, camshaft and waterpump drive- 
shaft bearings. The work is done on a remade lathe, the 
machine really being a special design of the National com- 
pany and arranged to bore, flycut and ream all the bear- 
ings and to space the center main bearing. The flycutting 
operation is accomplished on a single pointed tool which, 
because of its requiring but a single setting and doing 
all the work, is more certain to maintain roundness than 
a multi-pointed tool. This insures alignment of the main 
and camshaft bearings. 

It is, of course, essential, in order to maintain the 
roundness desired, that the crankcase be not sprung in 
any way by the boring operations, and to guard against 
this an exceptionally rigid, heavy jig is utilized. This is 
shown in Fig. 4. This jig weighs over 2000 Ib., but is so 
balanced that it can be readily slid around the surface 
plate upon which it is mounted, with one hand. As the 
jig completely surrounds and reinforces the crankcase, 
there is no opportunity for spring during the cutting of 
the bearing, and this in combination with the flycutting 
method has ‘been found to give extreme accuracy of align- 
ment and roundness in the location of these bearing sur- 
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(1) Rough milling bottom of National crankcase on Becker vertical miller. 
of crankcase and finish milling operation on Beeman & Smith machine. 
cap screws on multiple-spindle drill. 
lathe and with a 2000-lb. jig. 


(2) Rough milling top 
(3) Drilling holes for oil pan 
(4) Boring, flycutting and reaming bearings on a special remade 
(5) Milling timing gear face ona Natco machine. (6) Boring and facing 
flywheel housing, leaving vs in. material for aligning 
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(7) Final milling and crankcase taking off .005 in. of material from the cylinder pad. (8) Lined reaming 


bearings on fixture with bronze bushing in place. 
ing. 


taces. The jig shown in Fig. 4 is the design of, and was 
made largely by the man who now superintends the opera- 
tion on this machine, and consequently unusually careful 
workmanship results. After the flycutting operation, all 
of the cylinder hold-down bolt holes are drilled and tapped, 
and the center main bearing bolt holes are counter-bored. 
These operations are accomplished on a Hammond radial 
tapper. 

In milling the timing gearcase face, an operation which 
is illustrated in Fig. 5, location is secured from the dowel 
holes which were drilled and reamed on the Natco, the 
operation shown in Fig. 3. The timing gear milling opera- 
tion is accomplished on a Becker miller. The opposite end 
of the crankcase, or the flywheel housing, is milled after 
the caps are disassembled and the oil pan assembled to the 


(9) Tool bolted to flywheel to face off flywheel hous- 


(10) Same operation as Fig. 9, showing method of driving crankshaft through clutch from motor 


case. The flywheel housing is bored and faced, 1/16 in. 
stock being left on the bore and on the face of the fly- 
wheel housing to take care of alignment. This 1/16 in. 
is removed, as will be afterward described, as a final opera- 
tion before assembly to the clutch and gearset. The tool 
utilized for turning and boring the flywheel face on this 
primary operation is a Vinsse, and the location is from the 
milled face of the center bearing and from the bored and 
reamed crankshaft bearing holes; that is, the holes which 
were previously flycut. This gives a primary alignment 
of the flywheel housing in connection with squareness 
to the axis of the crankshaft, due to this method of 
location. 

As a final milling operation on the crankcase, 0.005 in. 
is taken off the cylinder pad face to be sure it is fiat. 
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Production Methods in the British 
Automobile Plants 


Despite schedules for larger outputs, the English factories generally con- 
tinue pre-war methods of machining and assembling. There is, how- 
ever, greater accuracy in manufacture and greater tolerance where nar- 
row limits are unnecessary, as, for instance, in external finish. 


By M. W. 


of the Society of Motor Manufacturers, Frank Lan- 

chester, the president of the Society, pointed out that 
while the cost of labor and material in England are now 
21% times greater than they were in 1914, the average in- 
crease in the prices of complete cars is less than 100 per 
cent. The reason why prices had not soared equally with 
costs was stated by Mr. Lanchester to be the use of 
“greatly improved machinery and methods of manufacture, 
and the increased outputs resulting therefrom.” 

By what process of accounting, the present-day prices of 
British cars can be said to represent an increase of “less 
than 100 per cent,” the writer cannot say, for taking hap- 
hazard half a dozen well-known pre-war models as ex- 
amples, their prices show increases quite in keeping with 
the increase in costs of labor and materials. But aside 
from this question of costs and prices the adoption of 
“greatly improved machinery and methods of manufac- 
ture” is open to question. 

In the first place, a British “assembled” car is still prac- 
tically unknown, for na firm of any size or standing is 
buying engine, gearset, axles and other details in the open 
market; there are no firms with reputations able to supply 
all these parts, engines excepted, from standard designs, 
let alone offer a selection of models in each unit. 

In part explanation of the continuance of pre-war meth- 
ods, it is put forward that the extent of the home market 
has not been increased; true, there is an accumulation of 
orders to be worked off, but when the abnormal demands: 
thus caused have been satisfied there will be no main- 
tained calls from home buyers for “mass production” from 
a dozen sources. The British maker has, therefore, felt 
the need for prudence; he might quite easily embark now 
on a scale of production which, while appearing to be justi- 
fied at the moment, would lead to bankruptcy in two or 
three years’ time—when supply catches up with and ex- 
ceeds demands and competition is felt once more. 

As regards foreign markets, the scope and possibilities 
for development have not been forgotten, although it is 
doubtful whether they have been fully appreciated. One 
great difficulty of the British maker in this respect lies 
in the fundamental differences in the requirements of home 
and overseas users. Unlike the car manufacturer in the 
United States his British contemporary cannot produce 
one model that will satisfy both markets. The overseas 
prospect, in asking for a comparatively large engine of 
moderate efficiency and medium speed, one which will 
maintain its “tune” and original standards of perform- 
ance for an indefinite period under hard conditions of use 
and even neglect, is demanding something which the Brit- 
ish system of car taxation distinctly discourages and which 


I: making an official announcement recently, on behalf 


Bourdon 


will be still further discouraged if the planned extension 
of that system comes into force on Jan. 1 next. 

British users want highly efficient and high-speed en- 
gines of limited bore, low weight of chassis, restricted 
wheelbase, low seats with semi-reclining backs, limited 
height overall and with gear ratios planned for British 
use, not for the exceptional conditions met with overseas. 
In many ways, therefore, they oppose their demands to 
those of the overseas buyer. As a natural result, the out- 
put of “one-model-only” firms are almost restricted to the 
home market, while those who wish to cater to foreign 
trade as well must make more or less serious modifica- 
tions and even then may fail to provide exactly what the 
majority of the overseas buyers are looking for. 

A few firms—very few—apparently consider that their 

best interests will be served by catering first for overseas 
and offering the resulting product to home buyers. In 
one such instance, the chassis, designed to a reasonable 
price—despite the subsequent necessity for increases—has 
ample ground clearance for undeveloped countries. It has 
a fairly large (334 x 5 in.) engine of medium speed and 
the standard body is a roomy five-seater with a full elec- 
tric equipment and two-spare wheels and tires. The 
makers in adopting this one-model policy have felt justi- 
fied in planning for an output as large as any in England. 
Further, they have got down to production well in ad- 
vance of the majority with proposed outputs of similar 
magnitude. 
« But even the methods adopted in this case would not be 
accounted completely up-to-date in the United States with 
“mass production” in view. The reason for this should 
be evident when it is said that 200 chassis per week con- 
stitutes the limit of present aims. A week or two back 
the average output was in the region of 50, a record hav- 
ing been established with the completion in one particular 
week of 70 cars. And yet the biggest output in Great 
Britain is claimed—and not disputed. 

To show the limited extent to which quantity produc- 
tion methods have advanced in England, the following 
general particulars may be of interest. They concern a 
typical plant that represents one of the half-dozen largest 
and best-organized concerns. 

The layout of the works—mainly ground floor buildings 
—enables material to pass from rough stores to erecting 
shop progressively in the same general direction. After 
erection, chassis are taken to the body shops on small iron- 
tired temporary wheels, on which they move through the 
erecting bay—some 400 yd. away from the body shops and 
the painting and finishing departments. 

The machine tool equipment is accounted up-to-date in 
Great Britain, but, while cylinder boring machine han- 
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dling four cylinders at once, modern gear shapers and one 
or two multiple drills are installed, there is very little 
either simultaneous machining of a number of identical 
parts, or milling, turning or planing two or more surfaces 
of one part at the same time. Special machine tools de- 
signed to suit any peculiarity of the details are entirely 
lacking. But the jig equipment is comprehensive, the same 
applying to gages and inspection methods. 

There is nothing approaching a chain system of con- 
veyors for parts or units. Each detail is man-handled 
between processes, hand trucks and trolleys being used 
for transportation from machine to machine or shop to 
shop. 

The parts assembly shop handles the back and front 
axles at one end, engines farther along, gearsets adjacent, 
and so on, the units passing through from one side to the 
other, the far side from the machine shop being parallel 
with the erecting bay. Frames enter the latter at one 
end and are put on to axles and springs with temporary 
wheels. Thence, each chassis is moved along on these 
wheels to points where issue from parts assembly the other 
main components, the exit end of the bay finding chassis 
erection completed. The engine is there started up and 
the chassis driven under its own power to the body and 
finishing side. 

Bodies of several types are made in the plant. The 
frame members are cut to jig, assembled individually and 
covered with panels shaped on the premises by rolling and 
hand beating. With each body on its own wheeled trolley, 
the priming and color coat is applied by spray. From the 
drying room it passes to the upholsterers, after which the 
first varnish coat is laid on by brush and unskilled labor 
and the final coat by skilled hands in dust-proof rooms 
after rubbing down in the open. Chassis are waiting 
outside the final varnishing rooms, the bodies are lifted 
into place off the trolleys and the cars then progress 
through electricians’ and finishers’ hands to inspection on 
completion. A road test is given to each completed car, 
after which it is submitted for final inspection before 
being taken to the shipping department. 

A similar system with slight variations is used at other 
plants. These represent the highest existing standards in 
British production methods and they appear to serve sat- 
isfactorily for the outputs attained. Elsewhere there is 
more or less confusion, or, at any rate, excessive man- 
handling and transport from and to various parts of each 
shop and from one isolated department to another. There 
is too often lack of organization, with results that mighs 
be expected. Progress checks and “chasers” are certainly 
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more in evidence in nearly all plants than formerly and, 


_. without doubt, they are needed, for raw material deliv- 


eries are erratic to a degree; especially are many firms 
often help up by lack of frames—through no fault of their 
own or the frame makers, but by the inability of the 
steel plate firms to cope with demands. 

But despite the restricted development in fundamental 
methods of production, in detail matters there is pro- 
nounced improvement. Jig designs are far more carefully 
thought out, and the use of jigs extends to parts that in 
1914 were nearly always marked off for every operation 
and drilled or otherwise machined without extraneous as- 
sistance. Thus semi-skilled labor can be and is utilized 
where the officials of trades unions permit, with economy 
in labor costs and increased accuracy of product. 

Small tools of special design are also more carefully 
considered, but more pronounced is the better discrimina- 
tion in tolerances. Although it is difficult to induce a 
manufacturer to agree with the suggestion, it is freely 
put forward by independent observers that the standards 
of accuracy imposed during the war by the Aeronautical 
Inspection Department—the much-abused “A. I. D.”— 
have had good and lasting effect. 

On the one hand, we now have firms whose pre-war 
tolerances were so wide that they might well have been 
and generally were ignored; these are now, where it is 
desirable, working to limits as close as those applied to 
airplane engines, resulting in an almost entire elimination 
of the hand-fitting during assembly that was so pro- 
nounced in pre-war days. A higher standard of inter- 
changeability without undue slackness of fit has followed, 
and most of even the very small firms have good reason 
to be proud of their accomplishments in this direction. 

On the other hand, there are not the unreasonable and 
unnecessary standards of accuracy and external finish, 
where neither is of use or benefit, that were insisted upon 
in many plants in 1914 and earlier. Discrimination is 
more in evidence and it has been applied to assist toward 
economy, without detracting from excellence in perform- 
ance of the completed car. 

Thus tolerances have narrowed where accuracy is of 
advantage to all concerned, and have widened where nar- 
row limits are unnecessary. 

It is, therefore, in the detail development of existing or 
well-known systems where British production methods 
have improved, rather than in an endeavor to follow 
blindly the lead of American methods so admirably suited 
to larger outputs than can be reasonably contemplated in 
England. 


The Braun Tube Oscillograph 


OST investigators are familiar in a general way with 

the principles of operation and the utility in elec- 
trical research of the cathode-ray, or Braun, tube. How- 
ever, there has been very little development and construc- 
tional work done on these tubes in this country, chiefly 
for the reason that, except during the period of the war, 
cathode-ray tubes could be imported from Germany more 
cheaply than they could be made here. The price of a cold- 
cathode tube at present is about 60 marks in Germany, 
according to recent quotations. Hence, it is not surpris- 
ing that rather meager information has been published 
in America concerning the general principles of design 
of such tubes. 

A study of the design of cathode-ray tubes, which are 
suitable for ignition investigations, has been made by the 
Bureau of Standards. The device can now be designed 
and constructed with a considerable degree of certainty to 


suit a variety of different operating requirements. As an 
implement of research, permitting visual observation of 
phenomena previously unseen and furnishing data for new 
ideas and new theories, the cathode-ray oscillograph per- 
forms a service that can be achieved by no other device. 

The results of the Bureau’s work on the design of these 
tubes will be available later as a scientific paper. 





REFERRED stocks of automotive and other indus- 

trial companies are described in a new book which has 
just been issued by the statistical department of Domin- 
ick & Dominick, members of the New York Stock Ex- 
change. This book, which is entitled “Some Recent Issues 
of Industrial Preferred Stocks,” brings together in con- 
venient form the salient facts regarding forty of the 
principal industrial preferred stocks brought out within 
the past year. 
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Correlation of Shop and Classroom 
Work in Training Machinists 


The three-year training course for apprentice machinists conducted by a 
large tire concern includes a number of significant methods. The prob- 
lem of successfully correlating actual practice with theory is handled in 
a particularly effective manner, as described in the following article: 


to assume the responsibility of properly training 

the men who are to work for them. The neces- 
sity for industrial training in many fields becomes more 
apparent each year. Sales schools, service schools, and 
schools for skilled mechanics are increasing in number, 
while the tendency to put a man on a job to learn by expe- 
rience alone is decreasing to a marked degree. 

Methods of training, however, are as yet in a state of 
primary development so far as most plants are concerned 
and many valuable ideas can be gained from an estab- 
lished course already in successful operation. The Good- 
year Tire and Rubber Co. has developed training courses 
for its employees along many lines, the most interesting 
of which from the standpoint of the automobile manufac- 
turer is the three-year apprentice training course for ma- 
chinists. This course admits boys between the ages of 
sixteen and eighteen years, and comprises some novel and 
interesting developments in the training of skilled machin- 
ists. Though a tire manufacturing concern, good general 
machinists are always needed at this plant, .and conse- 
quently an apprentice school is supported. 

On starting the course, the boy enters a three-months’ 
probation period. During this time, the instructors can 
estimate the capabilities of the student and the student 
can form an intelligent opinion as to whether or not he 
wishes to complete the course. As a result, very few of 
those who pass through the probation period fail to com- 
plete the entire course. 

The boys work eight hours a day and are paid for the 
entire time, although two hours are spent in the class 
room and six hours in actual work on machines. They 
receive 35 cents an hour at the start, while an increase of 
21% cents an hour is added every six months. They re- 
ceive their pay weekly, as do the other workmen in the 
plant, but 21% cents an hour is held back by the company 
and is paid to them at the completion of the course. When 
a boy is 18 years of age and has been with the company 
for six months, however, he receives the regular shop 
minimum wage of $6 a day. The difference between his 
regular rate and $6 is then held back. 

Sixty-five boys are now being trained in this way. The 
shop work is done in two shifts. The first shift works 
from 6.30 a. m. to 12.30 p. m., while the second shift works 
from 12.30 p. m. to 6.30 p. m. In this way the machines 
on which the boys work are utilized to the fullest advan- 
tage. While one shift is working on the machines, the 
other shift is having its class-room work. 


The class-room work is divided as follows as regards 
hours per week spent on the different subjects: 


First Year 


Me sssuine the es are beginning more frequently 


Second Year 


cg 2 hours Mathematics ......... 1 hour 
COUR © ons cos aie 2 hours GEE. & waipc.eciecsic<s 2 hours 
Physical training...... 4 hours Physical training...... 4 hours 
WOU ak easenccu ss 1 hour MUU kk bse commences 1 hour 
Co-ordination ......... 1 hour Co-ordination ........ 1 ‘hour 


Third Year 
Physics and laboratory science........... 3 hours 
PIG waivicn cd 4a Wen ees be Dew SR OSE CON 1 hour 
BTISES TRIE, a 5a sS ok oc hie cin bea die a 4 hours 
Baio. 00 Wia-ws os Orica ns eon noes 1 hour 
oe en oe ee 1 hour 


The hours designated “Co-ordination” and “Meeting” 
perhaps require additional explanation. The boys have 
an organization of their own, with officers, officials, etc., 
which meets for one hour each week. In this meeting 
they discuss anything they wish, either in connection with 
the work, the course of study, or their athletic and social 
activities. The course in co-ordination is a definite effort 
to bring before the pupils in a concrete and practical way 
the intimate relationship between the various class-room 
studies and the shop tasks which they have performed dur- 
ing the week. 

The entire course is carefully designed to correlate 
closely the shop and the class-room work. Such correla- 
tion has always been difficult to attain, and the Goodyear 
course, consequently, is particularly interesting from 
that standpoint. 

There are five divisions to the work, namely, shop work, 
mathematics, drawing, science, and English.. To properly 
visualize the correlation of these divisoins, a chart has 
been prepared and the work on each machine planned in 
detail. Fig. 1 illustrates the general layout of the chart. 
In a vertical column on the left-hand margin appear the 
five divisions previously mentioned. The horizontal line 
of headings comprise the various machines as follows: 
drill press work, engine lathe work, planer work, shaper 
work, screw machine work, milling machine work, bench 
assembly work, grinding work. 

Listed vertically under “Drill Press Work,” for exam- 
ple, are the detailed operations and principles taught in 





























the different divisions in regard to the drill press. In- 
Drill | Encine Screw Milling Berch 
Press | Lathe | Planer | Shaper | Machine | Machine | Assembly | Grinding 
Work Work | Work Work Work Work Work Work 

Shop 

Mathe- 

matics 

Drawing 

Science 

English 


























Fig. 1—General outline of correlated study board, which vis- 
ualizes the way in which the various phases of shop and class- 
room work are related to one another 
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stead of teaching the class-room studies as separate 
courses, mathematics is taught in relation to the drill 
press, drawing in relation to the drill press, science in 
relation to the drill press, etc. Then when the work on 
the drill press has been completed and the student passes 
on to engine lathe work, for instance, more mathematics 
is taught, this time in relation to the engine lathe. In 
brief, the course is taught in units of machines instead 
of subjects; the various subjects are correlated in their 
relation to the individual machines, instead of the ma- 
chines being fitted into their places in the subjects as is 
usually done even in the vocational or trade school. 

This plan has distinct advantages. It shows the stu- 
dent clearly the practical value of the book studies which 
he takes, and enables him to apply his knowledge imme- 
diately and effectively. Moreover, it insures the elimina- 
tion of all unnecessary or impractical material from the 
course. 

The present mechanical equipment consists of 22 ma- 
chines, while 12 new machines are about to be installed. 
Only 22 machines, however, are being used to train the 
present 65 members of the course. The list of machines 
is as follows: 


9 lathes 

2 millers 

2 shapers 

1 planer 

2 screw machines 
3 drill presses 

3 bolt cutters 


A practical example will illustrate best the thorough- 
ness of the instruction and the methods of correlation. 
Following is the detailed work which is taught in con- 
nection with the engine lathe. Listed on the large chart, 
of which Fig. 1 is a small reproduction, this appears in 
the vertical column under the heading “Engine Lathe 
Work.” Thus, by means of the chart, the correlation of 
the various parts of the engine lathe instruction can be 
seen at a glance. 


ENGINE LATHE WORK 


Machine Operation Knowledge of Machine and 


Attachments 


Care of Centers Name, care and use of the prin- 
Turning on Centers cipal parts of machine: 
Turning on Mandrel Carriage 

Apron 

Cross-feed 

Compound rest 

Bed 

Ways 

Head stock 

Tail stock 

3ack gears 

Change gears 

Spindle 

Lead screw 

Spline shaft 


Chuck and Face-plate Work Various kinds of checks: 
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LATHE WORK 


MATHEMATICS 

Layout of machinist’s rule 

{ By eye 
Finding center of circle; By center square 

| By dividers 
Linear measurements 
Reading decimals 
Decimal equivalents 
Changing decimals to common fractions 
Changing common fractions to decimal fractions 
Reading micrometer 
Reading depth gauge 
Reading micrometer adjustment of cross slide 
Calculation of standard tapers 
Figure approximate set over for taper 
Standard threads for given diameters 
Pitches of threads 
Gearing 
Change gears for threading 
Layout by construction the form of a templet 
Read degree scales (protractor) 
Lay off angle 
Solution of the cylinder 
The 45 degree triangle 
Solution of right triangle by trigonometry 
Solution of the circle 
Allowance for fits 


LATHE WORK 
DRAWING 


Principal dimensions of objects 

Placing of views 

Third angle projections 

Dimension of,length and diameter from drawing 
Dimension from assembly drawing 
Conventional methods of representing taper 
Thread convention 

Methods of indicating threaded holes 

Supply missing dimension on drawings 

Detect wrong dimensions 


LATHE WORK 

SCIENCE 
Lubrication of bearings and centers 
Expansion of work due to heating 
Use of screw to move carriage 
Use ‘of friction in clutches, belts, etc. 
Spring of tools 
Lever to magnify motion 
Lever to magnify force 
Lever as applied to clamping 


LATHE 


Inflection: 


Nouns: number 
gender 
case 
person 
Verbs: tense 
principal parts 
conjugation 
Study of Auxiliary verbs 


The forming of the sentence: 


Clauses: Kinds 
Uses 


Spelling: 


Parts of lathe 
Parts of planer 
Parts of screw machine 


Note :—Written assignments are assigned on Lathe work 
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Facing Independent, Universal, Com- 
Drilling bination, Collets or Draw-in, 
3oring and Special Face-plates, 
Reaming Steady rest, Follower rest 


Thread Cutting 


Taper Turning 
Knurling 
Filing 
Polishing 


Use of Change Gears, Lead 
Screw, Carriage and Cross- 
Feed Index 


Taper attachments 

Compound rest 

Tail stock adjustments 

Backing-off or relieving attach- 
ment 


The length of time necessary to thoroughly instruct 
the average student in the use of each machine has been 
determined. That time is only apprcximate, however, 4S 
ability of individuals differs greatly. This personal factor 
is taken into consideration in giving the course, so that 
the boy who learns rapidly will not be held back by hard 
and fast rules, nor will the boy who is a little dul] be hur 
ried over some portion of the work without thoroughly 
understanding it. 
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Ram. . Cross-feed screw. 
. Cross-feed dog. 


. Elevating screw. 


. Positioning lever. 
. Ram slide. 
. Face of Column, 


1. Tool post. 14. Ram guide. 

2. Clapper block. 15. Frame or body. 
3. Clapper bow. 16. Feed box. 

4. Clamping bolt. 17. Feed regulator, 
5. Down-feed screw, 18. Cone driving-pulley. 
6. Tool slide. 19. Vise. 

7. Tool head. 20. Swiveling base. 
8. Binder for head 21. Table. 

9. Ram adjuster. ; Saddle. 

0. 2 

1 24 

2 25 

3 


ee et on eed 


Fig. 2—A typical spelling lesson used in the apprentice train- 
ing course 


The schedule of approximate times in months is as 
follows: 


General apprentice shop.................. 1 month 
Bolt cutter i ihn cece tac tneeed 1 month 
Drill press aS ia eee howet 2 months 
Lathe > _| Serer er 5 months 
Shaper RR pera yor 3 months 
Planer Se NG aii whe oe 3 months 
Milling machine (3 types)..............-- 5 months 
Screw machine (3 types).............06- 3 months 
ERTS here meen pres 3 months 
CEE 6.25. cc cuwtesandideesewaneens 3 months 
EE. dh bb eh cawh bk edeecade teres 2 months 


Three months are given to specialization work on any 
machine which the student may select. This work comes 
at the end of the course, and enables the boy to be grad- 
uated not only with a good knowledge of general machine 
work, but also with considerable skill on a particular 
machine, 

Several very novel methods have been introduced into 
the Goodyear course, one of which is the practical method 
of teaching spelling. Fig. 2 illustrates a typical spelling 
lesson in this apprentice machinists’ course. The picture 
is used in connection with the spelling lesson as well as 
the list of words. Thus the instruction serves two pur- 
poses: it teaches the student to locate and recognize as 
well as to spell the names of the different parts of the 


various machines. Spelling is a part of the course in 
English. 


A second novel feature is the method of marking stu-‘ 


dents and determining whether or not they have passed 
in every phase of their machine work. Four grades are 
used in marking: E—Excellent: G—Good: F—Fair and 


listed the various operations which the student learns on 
a milling machine, for instance. These operations are 
listed in a vertical column, and beside each one are four 
additional columns headed U, F, G, and E, respectively. 
The grades of the individual student are then recorded 
by the instructor in these squares. 

For every machine, however, there has previously been 
prepared a master card, from which certain squares have 
been cut. The master card was prepared after careful 
study and investigation and indicates the degree of pro- 
ficiency in each operation which the student must have 
to do satisfactorily the class of work demanded in the 
Goodyear plant. Thus the master card for Milling Ma- 
chine Work illustrated in Fig. 3 shows that the student 
must make a grade of E in plain milling or he does not 
pass, while a grade of F is considered passing in ream- 
ing, plain indexing, compound indexing, etc. 

When this master card is superimposed upon the stu- 
dent’s marked card, the operations in which the student 
has not come up to the required standard can be deter- 
mined at a glance; a cross must show up for every opera- 
tion. Where the cross does not show up, an operation in 
which the student is not proficient is indicated and he 
is required to do that operation over again until he 
learns it thoroughly. 

The boys do a great deal of general reupair work dur- 
ing their course, and some regular production work is 
about to be introduced. A number of features are con- 
tained in this training which might be adapted to almost 
any similar course. 

















MULL MACHINE WORK 
Machine Operations Knowledge of 
P OB Machine u 

Plain Milling Plain Machines Xx 

Slotting x ee Universal * x ; 

ae bie nena a | 

Bnd Milling xX Bed x 

Vertical Milling — Tadle x 
Ae 

Taper Milling ; Cone x cs 

Drilling IX. Spindle XI - 

L __— s 
Boring xX Qeare 
— - 

Centre Boring : arbors Fes. 

Reaming : . Cullets x te 

Plain Indexing >, 4a Peed adjustments Sod ge 

Compound * xX ; Vices xX is os 

Differntial * oe bes Plain Centers Mile 

Straight Pluting aX Index * Xie a 

Spiral * t Indexing Head XM 

Staggara : : Vertical ” Bay ead be ? 

: promo ss x 

Graduat: . Gearing for 

~ * spiral milling 

Gear Cutting 

Rack Cutting 

Hobbing 

Cam Milling 









































Fig. 3—Master card used in determining whether or not a stu- 
dent has fulfilled requirements of the course. The crosses are 
on the student’s marked card over which the master card has 
been superimposed. The student is shown to have failed in 
taper milling, reaming, and several other operations 





IEUTENANT COMMANDER LIND, formerly a 
teacher at the United States Naval Academy, has 
written a practical] treatise on Internal-Combustion En- 
gines. The treatise is intended as a textbook for engi- 
neering classes and also as a practical reference book cov- 
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Methods of Merchandising the 
Motor Truck 


Truck selling offers few obstacles to the manufacturer in these days of 
heightened demand, but the creation of a sales organization that can 


meet resistance and overcome handicaps in a more difficult market is an 


insurance against disaster. 


This article relates one successful plan. 


By Clyde Jennings 


place in the trinity of transportation—Railroads, 
Waterways and Motor Transport—the proper sell- 
ing of the truck becomes of increasing importance. ~ 

Recent investigations in the selling field have shown 
beyond a doubt that the truck is not to be merchandised 
successfully by the methods in which the passenger car 
has been sold by the more or less indiscriminate selection 
of local dealers, telling them to go to it. The investigation 
referred to has shown that the passenger car dealers who 
took on truck lines during the war are dropping them. 
Or, if they retain the lines, they are merely selling a truck 
when someone wants to buy one. It seems to be demon- 
strated clearly that truck and passenger car selling are 
things apart. The success with cars does not insure suc- 
cess with trucks to an appreciable degree. 

An apparent difficulty in the appreciation of this situa- 
tion appears to come with the fact that the salesmen of 
passenger cars and trucks have not had the experience of 
selling against a determined resistance. There have been 
too many buyers and, in regard to trucks, this state of 
trade appears likely to be continued for some time. 

But this does not lessen the obligation of the truck 
manufacturer to build a selling organization that can meet 
resistance and keep business going if the sellers’ market 
should cease. The same, of course, is true as regards the 
car manufacturer. An efficient selling organization should 
be regarded as an insurance against disaster. 

In this connection, the following remarks by George 
M. Graham, general sales manager of the Pierce-Arrow 
Motor Car Company, on the broad subject of building an 
efficient sales force, should be interesting. 

The Pierce-Arrow problem is somewhat different from 
that of a good many truck makers because it is built so'ely 
on the distributer plan. But, because the company does 
business through local merchants, its sales department 
has not washed its hands of local problems. In fact, it 
probably will develop that the Pierce-Arrow sales depart- 
ment is more closely in touch with local problems than are 
the factory sales departments of companies that worl: 
through the branch systems. 

In the first place, the distributer has won his position 
in the sales plan because of his efficiency in Pierce-Arrow 
methods. He could not otherwise gain this place—cer- 


. S the truck comes more and more into its rightful 


tainly not merely because he is financially able to buy suf- 
ficient trucks to make a showing for the territory allotted 
to him. The idea behind a Pierce-Arrow truck is that it 
must give to the consumer the ultimate service for which 
it is designed. The distributer is the link between the 
factory and the consumer to bring this about. 
be able to combine finance, sales and service. 


He must 





The factory sales department outlines the territory for 
a distributer. Then it goes into the question of sales pos- 
sibilities in that territory for trucks of Pierce-Arrow 
quality and capacity. The dealer is expected to respond 
in proportion to the possibilities of his district. This 
response for the present is factored on the possibilities 
of production at the factory. The fact that one section 
of the country might be able to take the entire production 
would not lessen the obligation of other distributers to 
take their share. A proportionate distribution is re- 
garded as the sound basis of a national sales plan. There 
must be the sound basis of the future for an increasing 
production and an ever-widening radius of employment 
of the trucks now in use. 

The factory goes much farther with the distributer. 
While the selection of local points of sale within his terri- 
tory is his problem, the factory sales department does not 
“pass the buck” on this problem. Instead, there is con- 
tinued co-operation in the apportionment of sales capacity 
in special locations within the distributer’s territory. He 
is assisted with these problems and building specifications 
for purely local agencies are supplied for his use. These 
show the apportionment of space to salesroom, parts stock, 
service, etc., for a building in a community of an estimated 
sales capacity. They are worked out as the result of ex- 
perience and. naturally, avert a great manv mistakes on 
the part of the loca] dealer. Every opportunity to avoid 
mistakes, that will certainly develop discontent, is given. 

The strongest single feature of this plan of co-operation 
between dealer and factory probably is the factory sales 
school. This applies to both the truck and passenger car 
problems. The option of sales is given to the student at 
the proper period of study. 

A class of twenty-five is usua'lv arranged, as this ap- 
pears the maximum for which the proper personal touch 
can be established. Students enter the employ of the com- 
pany the day the class berins. They are regularly hired 
for a three months’ period at a wage that provides for a 
reasonable living during that period. The ideal for a 
student in this class is a man who has demonstrated an 
ability to sell merchandise of value. A fruitful field is 
that of pianos, talking machines, washing machines and 
similar lines. There usually are enough applicants to 
recruit a class without special effort, but a veiled adver- 
tisement always brings the desired results if more men 
are wanted. The selling record and personality are the 
basis of employment for this period. Mechanical ability 
is not highly regarded, as it is considered a more reason- 
avie proposition to educate a man in mechanics than in 
selling. The natural sales ability is the basis on which 
the school works. Salesmanship is developed but not 
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created. In an aside, it might be remarked that the best 
salesman developed in two years was a whiskey salesman, 
who saw prohibition coming and dodged early. 

An early feature of the course is the Pierce-Arrow 
story. The men are sold strongly on the plant and its 
products. This is the background for future loyalty. 
There are lectures on business methods and examinations. 
It is real work and close attention to details that are 
required. At no time is a hint of the “joy ride” permitted 
to enter. For one month there is only one course, which 
applies equally to cars and trucks. Then the option of a 
special development is offered and the men separate into 
two groups. There is no compulsion, but in some cases 
the younger men are advised to go to the cars. This 
advice is based on the proven theory that mature men 
make better headway in talking trucks to a business man 
than the youthful-appearing salesman. It is regarded as 
true that business men generally resent an analysis of 
their business problems by a boyish-looking salesman, 
but this youngster, if he has the proper address, can very 
well sell passenger cars. 

As a rule, the men graduated from this school are en- 
gaged before their course is completed. This is brought 
about by giving them an opportunity to meet the dealers 
who visit the plant. There is a constant dealer demand 
for salesmen and the contact is arranged for as a feature 
of the dealer’s visit. Very rarely is it necessary to let a 
man go after he has taken this course without a trial in 
the field, and it is the exception for a man to remain at 
the plant for a month after his course has ended. 


Sales Methods 


The school has been in existence four years, and 60 per 
cent of all men graduated are connected with Pierce-Ar- 
row distribution to-day. 

Some of the members of the faculty are specially en- 
gaged, but the experts are men connected with the organ- 
ization. This is true in background, mechanics, sales- 
manship and service, and is regarded as desirable because 
the regular staff of the company has the interest of the 
company at heart to a greater degree than specially en- 
gaged men, and their earnestness carries to the students. 

There are some recent tendencies in truck selling not 
entirely accepted in the Pierce-Arrow plan. One of these 
is to sell transportation rathen than the truck. The train- 
ing here is strongly that Pierce-Arrow products are a 
large factor in the selling. Transportation is a part, of 
course. The men are given no little training to the end 
that they can help the customer solve his problems, but 
he is not permitted to overlook the fact that this is a 
Pierce-Arrow solution and that the quality of the product 
is the big factor. Also, that the advertising and reputa- 
tion of his vehicle are big factors. 

In selling this school to the prospective student, the 
records of the graduates are quoted. It is pointed out 
that it apparently is not difficult for the graduates to earn 
$3,000 a year, while in a number of instances men working 
on a drawing account and commission: have earned in 
excess of $10,000 a year. Also that other graduates are 
holding executive positions in distributer organizations 
and some are dealers and a few already are in distribu- 
ter firms. 

While the school is regarded as a valuable feature of 
the selling organization, there are other features which 
must not be overlooked. The Pierce-Arrow products are 
marketed practically on a cash basis. There is no such 
thing as a consignment deal. Only parts are sold on open 
billing and the settlement dates on these bills must be 
met promptly. 

In speaking of this feature, Mr. Graham said that he 
had the opportunity recently of looking over a sales:plan of 


a truck manufacturer who had a list of 450 dealers with 
which it maintained direct contact, and to which it shipped 
trucks on consignment. This company also turned out 
nine models of trucks. Here were two ordinarily fatal 
handicaps. One in the great credit necessary in selling 
and the responsibility of maintaining service that must, 
by the very nature of the job, be very thinly spread. A 
second handicap is the impossibility of maintaining a 
proper production cost with the multiplicity of models. 


The Small Town Dealer 


As to the method now used by a number of large town 
dealers of using the small town motor car dealer as a 
tipster and so paying him a small commission on sales in 
his community, Mr. Graham did not venture an opinion. 
He said that this was a problem for the dealer to solve 
in his own way. Graham does, however, strongly favor 
the junior and senior staff systems, wherein the work is 
divided to keep the more competent salesmen on work that 
is worthy of their time. Sources of information must be 
maintained and, if the small town dealer could fill this 
place, it would be a very good point. 

There was one feature of truck selling that is at present 
neglected. This is the research as to uses for trucks. 
Under present conditions, the salesmen are working on a 
drawing account and commission basis, the drawing ac- 
count being a mere living. As a result, it is only natural 
that the salesmen work along the line of least resistance 
and sell to the best prospects on their lists. It meant 
good business all around, but it was not a line of work 
that made for the future, no more does it equip the men 
for original work. It is a fair weather policy, good as 
long as the present channels of prospect hunting keep the 
prospect lists of sufficient length. It was Mr. Graham’s 
thought that the successful salesmen should devote some 
time, say three days a month, to the development of new 
business. For these three days they should discard all 
prospect lists and look for sources of sales that are not 
known, for new uses for trucks and for territories not 
yet touched by motor transportation routes. This should 
be original work by men trained in selling and in truck 
observation. It would be of profit to the dealer and to 
the industry, and beneficial to the men themselves. A 
plan for financing this work must be arranged, as it would 
hardly be fair to the salesmen to make them carry the 
burden of three days’ loss of commission. They might be 
paid for these three days at the rate they earned the bal- 
ance of the month. This arrangement would undoubtedly 
be of great value to the dealer. The benefit to the men 
would come in the training in original work. 


Future of the Truck 


The future of the truck is not questioned at the Pierce- 
Arrow plant. Some changes are foreseen. One is the 
necessary standardization of the vehicle to make for eco- 
nomic use of the truck. The small truck, below the ve- 
hicle of 2-ton capacity, is not looked upon as a truck in- 
dustry product. 

The truck above 5-ton capacity is not needed in con- 
siderable quantities. For a long period it must be an 
urban proposition, because the roads outside the cities 
cannot now support it. 

This leaves the field for the real manufacture of trucks 
between the 2 and 5-ton class. In this range three models 
will easily meet the demands. To follow those lines will 
simplify greatly the selling and manufacturing problems. 

When reduced to these limits, Mr. Graham welcomes 
the entry of the pneumatic-tired, truck as the greatest 
development of the immediate future. It is an engineéer- 
ing problem that is being well worked out and one that 
can be quickly capitalized by the sales forces:: 
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Curtailed Credits Help to Balance 
Inventories 


Purchasing agents at N. A. C. C. meeting predict lower material prices. 
The evils of too much stock chasing were discussed, the general indica- 


tion being that much less will be done in the future. 


Price increases, 


subsequent to a fixed-price contract, will be scanned carefully 


By J. Edward Schipper 


CLEVELAND, June 18. 

STRONG effort on the part of the automobile and 
, truck industries to do away with the present condi- 

tion of unbalanced inventories is now under way. 
A great many of the factors which will make this move- 
ment possible and successful were brought to light at a 
meeting of the purchasing agents of concerns affiliated 
with the National Automobile Chamber of Commerce here 
to-day. From the various discussions which arose at the 
meeting, it is apparent that the era of highly competitive 
buying of essential parts for automobiles and trucks is 
passing, and this condition is leading to a far better state 
of affairs from the buyer’s standpoint. In fact, it was 
openly expressed by some 
of the most prominent pur- 


soften under the influence of the notable reductions in 
second hand machinery which have recently been made. 
This view, however, is not unanimously held, as opinion 
at the meeting was equally strong that machine tool prices 
would continue at their present level for some time to 
come. It is the belief of many of the purchasing agents 
that the used machinery now on the market is not of suf- 
ficiently high quality to really affect the new machine 
tool market. 

The meeting, which was presided over by Alfred 
Reeves, general manager of the National Automobile 
Chamber of Commerce, was opened by F. L. Kulow, pur- 
chasing agent of the Willard Storage Battery Co., and also 
president of the National 
Association of Purchasing 








chasing agents at the meet- 
ing that at present we are 
really beginning to have a 
buyer’s market, although 
the fact is concealed some- 
what by the difficult trans- 
portation situation. 

The limitations recently 
imposed on credit and the 
discouragement of long 
time purchases of automo- 
biles and trucks have had 
a tendency to soften de- 
mand, which is reflected 
back through to the raw 
materials, leading to the 
belief that price decreases 


ITH the present credit situation approximately 

50 per cent of the credits advanced to concerns 
handling long time automobile paper have been with- 
drawn. This is not an unhealthy condition, but will 
probably be the means of establishing the industry 
on a firm basis as regards inventories. 

It was the consensus of opinion that stock chasers 
are always an evil, but a very necessary one during 
unusual transportation conditions, or unusually diffi- 
cult delivery situations as at present. 
recent difficult times in securing deliveries of parts, 
all the executives in some organizations from the 
president down were stock chasers.—From the meet- 
ing of Purchasing Agents of the N. A. C. C. 


Agents, many members of 
which were invited to at- 
tend the meeting. No set 
papers were read at the 
meeting, but a number of 
subjects were laid open for 
discussion. These included, 
“Methods of following up 
material with question of 
dispensing with the use of 
stock chasers”; ‘Possibility 
for deliveries of materials 
by parts manufacturers on 
confirmed and accepted or- 
ders at stipulated prices” ; 
“Means of obtaining infor- 
mation as to the capacities 


During the 








will soon become general 
through the basic mate- 
rials. This situation has been awaited for some time by 
well posted purchasing agents, and has led to more con- 
servative buying, which, in turn, has had a helpful influ- 
ence on inventories. It is frankly admitted by manufac- 
turers generally that the unbalanced inventories existing 
at the present time are the greatest problems which the 
industry has to face, and it is conceded that even with a 
softening of the market, due to restricted credits, that im- 
mense benefits will accrue to the industry generally, if it 
is able, through this condition, to straighten out its 
inventories. 

Some if the specific materials which purchasing agents 
at the meeting stated they have been able to buy recently 
at reduced prices include pig iron, copper, forgings, oak, 
ash, leather, and some of the non-ferrous metals. 
also stated by some that while the present market for new 
machine tools is very firm, it is believed that this will 


It was 


of various unit manufactur- 
ers, and amount of orders 
they actually book”; “Standardization of purchase forms” 
and “Possibility of drop in prices and best protection 
against decline.” 

It was the consensus of opinion that stock chasers, that 
is, men who are continually on the road or stationed at 
different parts of the country to look after stock deliveries, 
are always an evil, but a very necessary one during un- 
usual transportation conditions, or unusually difficult de- 
livery situations as at present. During the recent difficult 
times in securing deliveries of parts, in some organizations 
all of the executives from the president down were stock 
chasers. 

It is apparent, however, from the discussion that stock 
chasing has been overdone and that if the industry 
would mutually agree to limit stock chasers, it would be 
of benefit to all. One example was mentioned where in a 
certain small town in the western part of Michigan, four- 
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teen stock chasers camped at the local hotel all trying to 
secure a similar part from one concern, with the result 
that at first these stock chasers disrupted the organization 
by persuading the management to break into its produc- 
tion schedule in order to accommodate some of its cus- 
tomers. The final result was that all of the stock chasers 
were barred admission, and although they were eating up 
expense money and saddling this cost on the industry, they 
were accomplishing nothing. 

On the other hand, it was shown that certain stock chas- 
ing had a very legitimate excuse for existing. Many of 
the manufacturers at the meeting expressed themselves 
as believing that the remedy for the stock chasing situa- 
tion is to so select the sources of supply and to establish 
such close relations with them that confidence in the ability 
to secure a fair share of production is established. The 
older companies which have been dealing for a long time 
with well established parts manufacturers are, of course, 
having the least amount of difficulty in this respect and 
finding the least need for stock chasers. 


The Traffic Situation. 


In connection with a discussion as to when a stock 
chaser was a stock chaser and when he was a traffic man, 
Alfred Reeves pointed out that the traffic situation looked 
bad for some time. The railroads need supplies and are 
getting them only very slowly, so that it looks as if it is 
going to be necessary to use the trucks for all short haul 
work. Indianapolis concerns have combined less than car- 
load shipments of similar kinds of material for different 
Indianapolis factories into complete car shipments, with 
the result that this has expedited deliveries and cut costs 
to the plants. Another interesting fact was brought out 
in connection with the discussion on stock chasing. Very 
frequently it happens that while one stock chaser is suc- 
cessful in having a parts concern tear down a machine 
and start work on a part for his company, in some other 
plant another stock chaser might be doing the same thing, 
with the result that neither of the two coneerns is ahead. 

It was generally believed that parts and materials are 
moving more uniformly and the market is easier now 
than in the period just passed, and it is probable that 
while traffic men will be necessary for some time to come, 
the number of stock chasers will begin to be materially 
reduced almost immediately. 

Price increases by parts manufacturers, in spite of 
contracts on a fixed price, will be scanned very closely, 
according to several of the purchasing agents who dis- 
cussed this topic. While the consensus of opinion at the 
meeting showed a disposition to meet a rise in material 
prices with fairness, the objections made were against the 
alleged practice of some of the parts manufacturers of 
taking orders at increased prices and then neglecting those 
previously taken at lower prices. It was pointed out that 
a great many of the price revisions by the parts manu- 
facturers are due to the fact that raw material prices are 
revised quarterly. This quarterly fluctuation has, of 
course, led to a great many legitimate demands for in- 
creased prices, in spite of previous contracts, and there 
has been a marked disposition on the part of manufac- 
turers to recognize this situation. 


The Unbalanced Inventory. 


On the other hand, the feeling was expressed that a 
great many parts concerns had taken advantage of this 
situation and purchased contracts that had lost a great 
deal of their value through repeated abrogation. Neces- 
sity for preserving the inviolability of a contract in order 
to establish stable business relations was pointed out very 
forcibly, since some concerns have even gone so far as to 
wish to back up on prices on goods already shipped. 

Analysis of the opinion of various purchasing agents 


shows that the unbalanced inventory has largely been re- 
sponsible for this situation, because a concern may have 
several million dollars tied up in parts, but still be unable 
to deliver cars or trucks on account of a few thousand 
dollars’ worth of materials. This few thousand dollars 
might represent such a small percentage of the total load 
carried that the manufacturing concern will be willing to 
pay almost any price, even 100 per cent above market, in 
order to get the materials so as to make deliveries. 

With the present credit situation and with conditions, as 
Alfred Reeves pointed out at the meeting, such that ap- 
proximately 50 per cent of the credits advanced to con- 
cerns handling long-time automobile paper have been with- 
drawn, a noticeable softening of the market is sure to 
exist. This is far from being an unhealthy condition; 
in fact, it will probably be the means of establishing the 
industry on the firmest possible basis as regards its in- 
ventories. Many of the purchasing agents at the meeting 
agreed that it was not the cost of material or labor which 
is fixing prices, but it is the demand situation. With the 
anticipated demand shrinkage in plain view, prices on the 
basic materials have already felt the effect, and several 
instances were reported by the purchasing agents of con; 
cerns asking for orders where previously they could not 
fill the demand. The items mentioned at the head of this 
report were specifically mentioned and the general impres- 
sion prevailed that other items could be included in the 
list. ; 

The situation, as Alfred Reeves pointed out, has come 
up in other industries, but in a far less desirable way. 
In other industries price inflations have gone on to such 
a point that suddenly the buying market collapsed, leaving 
great reserves of stock to be disposed of at any price 
which could be secured. Examples of this, as given by 
Mr. Reeves, are in the clothing and silk industries. At 
the present time in New York City tremendous clothing 
sales are being held in such places as Madison Square 
Garden, where suits are being sold at prices which are, 
in some instances, less than 50 per cent what they were 
a few months ago. In the automobile industry the con- 
traction is taking a logical and firm course, but it will 
be a thoroughly indicated development during the next six 
months. 





Aerial Research and Education 4 ! 


in England 


ECOMMENDATIONS of a committee under the chair- 
manship of Sir Richard Glazebrook, appointed by the 
late Secretary of State for Air, Lord Weir, to replace the 
Advisory Committee for Aeronautics by an Aeronautical 
Research Committee, and also to establish a Department 
of Aeronautics at the Imperial College of Science, have 
been adopted. The principal terms of reference of the 
Aeronautical Research Committee are to advise on scien- 
tific and technical problems relating to the construction 
and navigation of aircraft; to undertake, or supervise, ex- 
perimental or research work; to take over complete re- 
sponsibility for the Air Inventions Committee and for the 
Accidents Committee; to promote education in aeronautics 
by co-operation with the governors of the Imperial Col- 
lege; and to assist the aeronautical industry of the country 
by scientific advice and research. Sub-committees will be 
appointed to deal with accidents, air inventions, aero- 
dynamics, engines, meteorology and navigation and other 
matters, as required. The organization and staffing of the 
Department of Aeronautics at the Imperial College are 
proceeding under the direction of Sir Richard Glazebrook, 
as Zaharoff Professor of Aviation, and the recommendation 
of a grant from public funds toward the cost of the depart- 
ment has been approved. 
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European Events of Interest to American 
Automotive Industry 


Events of considerable interest to the American automotive manufacturer 
are occurring throughout England, France, and other European coun- 
tries. The following digest of recent occurrences is made up from reports 
of AUTOMOTIVE INDUSTRIES’ special correspondents. 


agree that British car production is much better 

than seemed likely up to a few weeks ago. Among 
the probable causes of the increased production are the 
larger output of coal, enabling the steel workers to 
increase volume, and the gradual reduction of arrears 
of orders for castings held up by the 15 weeks’ strike of 
the iron moulders. 

The shortage of bodies continues, chiefly due to a lack 
of skilled and semi-skilled labor for upholstering; a fea- 
ture which might long since have been changed but for 
sticking to the conventional form of rigid squabbing, 
which can only be done by hand-labor. 


Bie: Production Improves.—Reports generally 


Trend in British Design.—A large number of Amer- 
ican trucks are now on British roads. American manu- 
facturers interested in this market should regard cer- 
tain trends now taking place. 

As the bulk of these trucks have well-dished and dur- 
able wood wheels, there is less reason for so many of 
them to have such overhanging axle ends and hubs. 
British truck makers are now almost in line in this mat- 
ter, which is desirable as a preventive of accidents and 
injury to vehicles by collision with overhanging hubs. 
Another point is the use of unequal diameter wood 
wheels. The trend here is to use equal size wheels, 
which facilitates tire changing, and to use as large a 
diameter wheel as possible, which eases the steering. 
It may be added that the trend toward air-tiring char-a- 
bancs (a sort of roomy “observation” car holding 24 to 
36 persons) is becoming marked, and apparently is seen 
to be more economical than the band-tire. 

There appears to be a big demand shaping toward 
the use of artificial materials for body panels and mud- 
guards and for upholstery of car bodies, especially for 
mass-production cars.. A material called “Panelite,” a 
sort of compo-fibre in sheets about one-eighth inch thick, 
is being used instead of metal for body panels, wheel- 
guards, and dash panels. It is merely tacked on to the 
wood framing and the surplus pared off with a pruning 
knife. Improvements probably will result in the substi- 
tuting of some form of angle or other sections of metal 
strip instead of wood for the body frames, the section 
being shaped to templet, and cut and joined as a whole 
with blow-pipe welding. The “panelite” sheeting will 
then be bolted on, the holes being already templeted. 
Detachable back and side squabs, of course, will be used, 
but there is no novelty in that feature. The material 
finding favor for upholstery is American made. 





Service in England.—Service is only beginning to be 
discussed in England and probably is unknown else- 
where in Europe. It is largely the outcome of the big 
hold of the American trade on the British market, since 


almost all the American makers provide some form of 
post-sale service for the buyer’s benefit. Before the war, 
the late Argyll company of Scotland, the Daimler com- 
pany of Coventry and probably one or two of the makers 
of the most expensive vehicles had or were about to 
institute a system of touring inspectors who periodically 
visited owners and reported on the conditions of their 
vehicles. This sort of service is beginning to loom up, 
and should do something to improve alike the quality of 
average garage work and to assist private owners in 
keeping their repairs and fuel costs reasonably low. 
Among the latest companies to start this visitation serv- 
ice is Vauxhall. Their plan provides for an inspector te 
visit different parts of the country from time to time 
and to hold himself at the disposal of Vauxhall owners 
in the district for the purpose of examining and report- 
ing free of cost upon the mechanical condition of their 
cars. 

Foreign Trade.—America having maintained her auto- 
mobile import duties at 45 per cent, representatives of 
the French, English and Italian automobile industries 
have decided to abandon their plan for a reduction to 
33 1-3 per cent. This plan had been adopted in order 
to obtain uniformity throughout the automobile pro- 
ducing nations of the world. England already has 
adopted a 331-3 per cent duty, France has a 45 per cent 
duty, Belgium has not made any change since 1913 and 
Italy also has pre-war import rates. Recently, however, 
France has forbidden automobile imports when the 
weight is less than 2500 kilos, and a similar measure has 
been taken by Italy. The assumption, therefore, is that 
when the embargoes are removed, France, Italy and Bel- 
gium will adhere to a 45 per cent import duty. Whether 
England will increase her duty from 33 1-3 per cent to 45 
per cent is not known. 

Two attempts have been made through the Legisla- 
ture to undermine the free trade policy of Great Britain. 
Both have been under the appealing title of “Anti-Dump- 
ing” Bills. Both have been defeated. The result is vir- 
tually a renewed declaration in favor of free trade and 
the intention is to resort to it as soon as possible. 

These facts have at least an indirect bearing on the 
future of the existing tariff on imported cars and parts. 
At present the Government have given only a nebulous 
indication of their intentions regarding its retention or 
removal, but must do so before long, as the tariff period 
originally fixed will automatically expire in a little while. 
The tariff was imposed first as a war time measure, 
partly to restrain the import of unnecessary “luxuries,” 
and for revenue purposes. It was continued as a post- 
war interim necessary measure to enable the home manu- 
facturers to resume their normal trade. If it is to be re- 
tained, it must be justified on some other grounds, and 
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as the country has not formally approved by the test of 
a general election to the legislature a change of fiscal 
policy, it is doubtful if the Government have the neces- 
sary authority to continue the tariff. 

The Monthly Journal of the British Chamber of Com- 
merce offers a rosy view of the prospects for motor 
vehicles in Egypt. It points out that the cars most suited 
must be rigid, sandproof, have at least 1012 in. ground 
clearance, need not be high-powered, as the country is 
flat, and should be moderately light for their power. 
Heavy trucks are not wanted, but there is a good scope 
for air-tired trucks of light tare. There should be a 
good field for tractors and power implements as soon as 
the natives have been educated to appreciate the eco- 
nomic use of this sort of plant. Apparently there is no 
dearth of gasoline; therefore there is no need to fit kero- 
sene attachments. 


American Trucks in French Army.—After possessing 
practically every known make of automobile and truck, 
the French army is taking steps to reduce the number 
of types in service for military purposes. The list is still 
very long, for it comprises 70 distinct types of cars and 
trucks manufactured by twenty-six makers. The great 
majority are of French construction, but a few foreign 
makes are allowed to remain. The only foreign Euro- 
pean vehicles to be retained are the Italian Fiats, these 
being the 15-20 h.p. touring chassis, the 20-30 h.p. tour- 
ing chassis, the 114-ton truck and the 4-ton truck. Seven 
American makes are retained. They are the Ford, White 
2 and 3 tons, Jeffrey ambulance, Nash-Quad tractors, 
Knox tractors, Pierce-Arrow 2- and 4-ton trucks and the 
American type Saurer. All other American automobiles 
are to be turned out for sale to the public. One of the 
new rules is that no touring car of more than 20 h.p. 
shall be retained in the French army. 


French Exports.—French automotive exports for the 
first three months of the present year show an enormous 
increase compared with the corresponding period of 1919. 
Under the headings, passenger cars, trucks, motor- 
cycles, bicycles, automobile tires and airplanes, the total 
value is $32,401,000, compared with only $4,881,200 for 
the first three months of 1919. The value of passen- 
ger cars only, whether in chassis form or completely 
equipped, is $12,643,400, compared with $128,600 for the 
corresponding period of 1919. 

These figures would indicate that France is already 
exporting as many automobiles as in the year preceding 
the war. In 1913 the total value of passenger-carrying 
automobiles sent out of France was $43,400,000. This 
year, if the rate for the first three months is maintained, 
the total value of exports will be $50,573,600. As it is 
well known that not 50 per cent of the French auto- 
mobile factories are yet in production on passenger cars, 
the figures given above seemed open to criticism, and 
even the French Automobile Chamber of Commerce 


doubted their authenticity. When the matter was brought 
before the Government Department, however, the state- 
ment was made that the figures were correct and official. 
It should be remembered that car values are 100 per cent 
higher than before the war. 


Safety of Airplane Flight.—Some striking figures 
demonstrating the safety of flying are now available in 
regard to the pioneer airways between London and 
the Continent. The two chief services have been the 
Airco and the Handley-Page. The total distance flown 
by the machines of the former from the inauguration 
of the London-Paris service on August 25, 1919, until 
May 23 last, was 149,275 miles. Only one serious acci- 
dent was recorded. In this case a pilot carrying mails, 
parcels and one passenger struck a thick and unexpected 
fog over the Surrey hills and collided with a tree, both 
the pilot and the passenger being killed. On the Hand- 
ley-Page services the total distance flown up to May 22 
was 107,417 miles, without a single accident recorded 
involving death or injury to passengers. 

It would, of course, be foolish to make too much of 
these statistics, for until commercial flying is better 
organized than it is at present certain elements of risks 
will remain. For example, there is need for wireless 
telephone communication as a matter of routine between 
pilots and a series of ground stations to lessen any dan- 
ger through unexpected weather conditions and from 
sudden developments of local fog. 


French War Production.—During the war, the French 
automobile industry produced 56,000 airplanes, 3,000 fly- 
ing boats and 100,000 aviation engines. In July, 1914, 
France had only 127 military airplanes, and 8 fiying 
boats. At the armistice, she possessed 11,760 airplanes 
and 1264 flying boats. The number of military pilots in- 
creased from 1718 in 1914 to 18,314 in November, 1918. 

In 1914 the highest speed attained was 80 m.p.h. In 
1918 the Gourdon monoplane had attained a speed of 149 
m.p.h. In 1914, a Morane monoplane had climbed to 
6560 ft. in 12 minutes. In 1918, a Nieuport biplane had 
reached the same height in 4 minutes 31 seconds. The 
highest ceiling obtained in 1914 was 13,100 ft. At the 
end of the war, the Nieuport 29-C1 had increased this to 
24,900 ft. 

Immense progress was made on the basis of load car- 
ried. With fuel for three hours and a couple of persons 
aboard, the Voisin had a range of action of 60 miles in 
1914, and carried 220 pounds useful load. At the end of 
the war the Caudron C-23 had a range of action of 780 
miles. The most powerful engine in 1914 did not exceed 
130 h.p. In 1918 the most powerful engine in regular 
production was the 700 h.p. Fiat, and the 1000 h.p. 
Lorraine-Dietrich was ready for production. The great- 
est distance covered with two persons aboard increased 
from 300 miles in 1914 to 1000 miles on the Breguet 
14-B2 in 1918. 





Calculation of Low Pressure Indicator Diagrams 


REPORT containing a theoretical study of the pres- 

A Sure variations in an internal combustion engine 
cylinder during the low pressure part of the cycle has 
been published by the National Advisory Committee for 
Aeronautics, as report No. 50. 

It is assumed that the rate of flow of air and burnt gas 
through the inlet and exhaust valves respectively may be 
calculated from the manifold pressures, the cylinder pres- 
Sure, and the valve clear openings by the ordinary formu- 


las for steady flow through an orifice with the aid of deter- 
minable coefficients of efflux. Differential equations for 
the rate of change of pressure in the cylinder during the 
exhaust and suction strokes are set up. A method for the 
graphical integration of these equations is indicated. Ef- 
flux coefficients taken from the experiments of Lewis and 
Nutting are used in the application of the theory to a 
typical engine, and a theoretical low pressure indicator 
diagram for this engine is obtained. 
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System Is a Means of Harnessing Full 
Capacity 


Mr. Tipper points out in this article the danger of over-emphasizing the 
importance of system. It must be considered in relation to human as 


well as mechanical development. 


Systems are static and can be changed 


only through rearrangement, while human beings grow and develop. 


By Harry Tipper 


lack of bibliography on industrial organization 

from the human side. Organization has been cen- 

sidered almost entirely from the mechanical side, the 
rapidity and complexity of the mechanical development has 
emphasized the importance of the machine and the method 
to such an extent that the human being has been con- 
sidered only in relation to this mechanical development. 
It is only within the last few years that any books have 
appeared of importance dealing with the subject of indus- 
trial organization as a matter of human relations, and 
even now, there is a constant tendency to enlarge the im- 
portance of the mechanical developments of the systems 
and methods and to minimize the importance of the psy- 
chological side. 

It develops, therefore, that even on the question of in- 
dustrial relations and management, a great many of the 
books concern themselves almost entirely with the sys- 
tems and methods for the operation of organization, until 
this or that system of work, and this or that development 
of functional organization becomes a panacea for many 
ill defined and vague disorders which affect all branches 
of the organization of industry. This is not particularly 
true of manufacturing organizations, it is just as true 
ef sales and commercial] organization work, and in fact, 
the analysis of these branches of the industrial organiza- 
tion has not proceeded as far as the manufacturing in- 
vestigations have been carried. 

Organization consists of the proper grouping of people, 
methods and equipment for the performance of a given 
piece of work with the maximum of accomplishment in the 
minimum of time and effort. Individuals are arranged 
according to training or capacity, and methods or equip- 
ment subdivided and designated so that the work can be 
accomplished with the least confusion and the greatest 
speed. 

Methods and equipment are static things; they do 
not grow or develop themselves; they can be changed 
only by their rearrangement through the introduc- 
tion ef new elements or new units in either case. 
The individuals comprising an organization, how- 
ever, grow individually either in their capacity, 
their desires or their ambitions or else in all of 
these, and the orderly organization must take ac- 
count of this human development if it is to accom- 
plish its purpose with the maximum efficiency and 
the least interruption. 


Rewer CE has been made in these articles to the 


A few days ago at luncheon with the representatives of 
two large combinations in different fields of industry, a 
question of sales policy brought up the question of effi- 


ciency. One of these large combinations manufacturing 
a staple commodity of standard grading had recently ab- 
sorbed several smaller manufacturing establishments. The 
question of sales policy which was brought up related to 
the continuance of the brand of goods previously sold by 
the small establishment recently acquired, or the absorp- 
tion of this business under the regular brand put out by 
the big concern. 

The man who was talking about the problem, the sales 
manager of the concern, mentioned the fact that the 
smaller institution had sold its product at a lower price 
than that which was required by the large combination for 
the same goods. The question was put to him, “how is it 
possible for a small concern with its limited facilities to 
manufacture goods and sell them at a lower price than 
your eoncern which has enormous facilities and controls 
most of the business?” 

The sales manager’s reply was in substance, “as a mat- 
ter of fact, we have grown so large that our human effi- 
ciency is not as great as it was in the establishment we 
have acquired.” 

This is true in connection with many big organizations, 
and there are two very important reasons for the defects. 

As an organization becomes larger, the very size divides 
its work into so many departments and its operations have 
to be supervised by so many people of divergent habits 
of mind, that the systems tend to become more rigid and 
to assume an importance which constantly limits the ca- 
pacity of the supervisor to exercise his judgment in indi- 
vidual cases and to modify the action of the system in 
these particular items. 

The departments themselves are so large that they 
tend to obscure the vision of the supervisors, and to limit 
them to the extent of their own departments, while the 
subordinate workers have no conception of the ultimate 
object of their operations. The technical system, there- 
fore, becomes more and more absolute, and any departure 
therefrom becomes the occasion for a routine of investi- 
gation, developed into a system just as formal as the mis- 
take it is supposed to correct. 

When a customer decides that his product is not as 
specified, he has decided to buy elsewhere, before the 
slow routine of investigation has established the responsi- 
bility and corrected the difficulty. In some organizations 
this system has grown to the point where correspondence 
as to the disposition of the charges between two depart- 
ments of the same company have resulted in an expense 
of time and effort greater than the whole original charge. 


This initial difficulty of the tendency for mechan- 
ical system to fossilize until it appears to be the 
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most important part of the organization indicates 
also the second important reason for the lower hu- 
man efficiency of the larger organization. That is 
the lack of initiative among the minor supervisors 
and the department officials and among other brain 
workers whose most important accomplishment for 
the organization depends not upon their operations 
only, but upon their application of their judgment 
to these operations. 


The routine for the investigation of ideas and sugges- 
tions has a tendency to become just as fossilized as the 
rest of the system, and the average man is discouraged 
from exerting initiative, before the matter has been finally 
passed upon by the methods which must be adopted in con- 
sideration of it. 

There is no personal contact between the management 
of the concern and these employees; there is no real un- 
derstanding of the necessities and objects of the company. 
The importance of the individual operation is minimized 
in the minds of the man who is governing it and the bulk 
of the employees, brain workers as well as hand workers, 
are in the grip of a system which is so little understood 
that it is of more importance than they are, and they are 
entirely limited by it. Although these effects are visible 
only in the organizations which have grown so large as to 
become humanly unwieldy, the tendency is clear in all 
organization work if the individual establishment is care- 
fully examined. In a company which employed about 5000 
men at the time, scattered in different parts of the United 
States and in a business where the processes are not very 
intricate, the establishment of an employees’ house organ 
resulted in a new census of employees by the house organ 
editor. Each employee is required to sign a subscription 
blank for the publication, stating his work and his depart- 
ment. Over 30 per cent of the employees did not know in 
what department they were working, and a considerable 
percentage were not quite clear as to the definition of their 
particular job. In an organization of 500 so much em- 
phasis had been laid upon the necessity for punctuality 
that the employees made it a point to be there on time, 
even though they were obliged to spend a number of min- 
utes getting ready for work after they arrived on the job. 
In fact, employees of that concern have been known many 
times to go out for breakfast during the morning rather 
than be late. 

Even the employers are not always free from the idea 
that the mechanical system is more important than the 
human attitude of mind toward work. One employer was 
satisfied that he had saved ten minutes a day, of the time 
of all the smokers of his office, by introducing a rule 
eliminating smoking—but a later investigation proved 
that the workers were going out of the office more fre- 
quently in order to smoke, consuming just as much time 
if not more. Naturally these illustrations represent the 
unusual cases. 


In most organizations the devotion to system is 
not so visible and requires a more patient investi- 
gation. In a few organizations, however, it is thor- 
oughly understood that because human beings grow 
in their capacity, desires and aspirations, system 
can never be anything more than the subordinate 
arrangement for the proper co-operation of these 
individuals, and if the limitations become too exact 
or severe the more intelligent workers will drift 
away from those operations and be replaced by the 
less intelligent. 


_One of the statements made by the international coun- 
cil in its arguments for immigration encouragement, as- 
serts that industry can not continue at its full efficiency 


without an influx of new labor from other countries con- 
stantly; and the shortage of unskilled labor is pointed out 
as one of the evidences of this. There are better evidences 
in the constant change which has occurred in manufactur- 
ing establishments, where’ the original intelligent crafts- 
men of American origin have been gradually replaced by 
Irish, German, Italian and Eastern European workers in 
the order named. The replacement has been taking place, 
because, as the work became more strictly limited and its 
routine more strictly defined the intelligent workers have 
moved into new fields, leaving this work to be operated by 
the less intelligent. The same thing is true in some of 
the commeycial branches of business, although it is not 
so acute nor is it so visible in these cases. 

Nevertheless, the effect of the enlargement of mechan- 
ical systems of organization in the commercial end of busi- 
ness has been more serious because the equipment is only 
a small percentage of the total requirement of any work, 
and a much larger percentage of its possibility -depends 
upon the individual skill, initiative and judgment of the 
individual worker. Some of the psychologists have stated 
that the average man gave less than 50 per cent of his po- 
tential intelligence to his work. It is the harnessing of 
this 50 per cent of unused intelligence which is necessary 
to increase the organization efficiency in the face of pres- 
ent and future conditions. ' 

This can not be done until the human factors which 
enter into the accomplishment of organization work are 
studied with at least as much care as the individual ma- 
chine operations are studied and defined with a reasonable 
degree of exactitude. They can not be secure unless the 
system and method are regarded as flexible means of har- 
nessing the full capacity and not as the limiting definitions 
of the requirement. 


In many of the jobs to which manual labor is de- 
voted, the mechanical equipment is supposed to 
govern the individual capacity sufficiently to be a 
large percentage of the total possibility of the job. 
Even in these cases, however, two shops in the same 
town show a difference in production of almost 50 
per cent with practically the same machinery on the 
same kind of work. In the commercial end of busi- 
ness, however, the equipment is of much smaller 
importance, most of the skill is still with the worker 
and not with the equipment and the possibilities of 
the work lie much more largely in the harnessing of 
the full intelligence of the worker on the accom- 
plishment of the job. 


Experiments which have been made indicate that 
there is plenty of room for a more careful consideration 
of the human element in the mechanical processes of 
the manufacturing, but the commercial side of the busi- 
ness offers a vastly greater opportunity for a study of 
this kind and the results in many of these cases will 
not be limited to a 25 or 50 per cent increase, but can 
be made to show even 100 or 200 per cent increase with 
the proper study and patient consideration. 





Highway Contracts 


HE State of Wisconsin has prepared standard estimate 

forms for highway contracts. These forms have 
been worked out very carefully to include the actual cost 
items and are required for all bids. Formerly a contractor 
making a bid for grading work would estimate the cost 
per yard removed and add a profit. Under the new system 
* must estimate the various cost items such as labor, 
czpreciation, etc. The forms are very complete and re- 
quire a real knowledge of the cost elements of the business. 
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Airplane Experimentation 


HE engineering value of high altitude flight and 

the problems involved have recently been stated 
in an interesting manner in a news letter of the Army 
Air Service, the remarks coming in connection with 
further details concerning the exploits of Major 
Schroeder at Dayton. The difficulties in connection 
with the engineering division tests were summed up 
as follows, these constituting some of the problems 
connected with high flying: 

“Obtaining a means of keeping the air and gas 
mixture ratio of the carbureter constant throughout 
a wide range of altitudes. 

“The difficulty of delivering fuel to the carbureter 
against varying pressure. 

“The difficulty of cooling at high altitudes and the 
rising boiling point of water. 

“The problem of providing a drain valve to let the 
water out of the radiator at high altitudes in case the 
engine stopped, so that the cooling system would not 
be ruined by the water freezing.” 
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Another difficulty was the fact that pre-ignition was 
encountered in the use of a supercharger due to the 
fact that the air delivered to the carbureter is at a 
very high temperature. A special instrument had to 
be designed to enable the pilot to control easily the 
supercharger pressure in the carbureter. 

These problems are all vital to airplane develop- 
ment. They are engineering difficulties that can be 
overcome only by study, research and experimenta- 
tion. The necessity for solving them is apparent in 
any consideration of the military and commercial 
aspect of aviation. 

Numerous questions face the aeronautical engineer. 
The metal plane is yet to be put into production in 
America, as one of the ideas clamoring for attention. 
But it is only one of many. 

Consequently, the threatened stoppage of produc- 
tion and close-down of American airplane factories 
assumes a larger significance than that of the dollars 
and cents involved. It means a cessation of experi- 
mentation and development, except within the govern- 
ment itself, and it would deprive the entire automo- 
tive industry of a great source of knowledge and 
experience. 





Two Thoughts on Foreign 
Trading 


HE hold that the American-made automobile is 

obtaining in some of the export markets in the 
world is summed up as follows in The Motor Weekly, 
a publication in Bloemfontein, South Africa: 

“One has only to look around at any show or in 
any town in South Africa to see how the American 
measures have been justified by results. They have 
not only retained their own markets but maintained 
and enlarged those they captured during the war 
overseas. Unpleasant as it may be to say so, the 
British manufacturer must realize that there is not 
enough sentiment in this country to balance the hard 
fact that the American vehicle is cheaper than his 
has been in the past and that it has been proved by 
experience to be just as good for our conditions.” 

This tribute to the sales ability of the American 
factories is not reproduced because it is a measure 
of praise to those companies that have justified such 
a statement by their meritorious salesmanship and 
service in that far-away territory. It is repeated 
here for the two-fold purpose of pointing out what 
may be accomplished by the careful cultivation of 
an export outlet and as indicating a sales field for 
further American automotive products. 

A high order of service must be maintained in con- 
nection with South Africa. Any company seeking 
to expand into that section of the world must recog- 
nize that it cannot go in haphazardly and without an 
intelligent and permanent policy. Likewise, those 
firms already in must “keep up on their toes” in all 
matters that pertain to such selling. That is the 
first thought. 

The second concerns the sale of tractors, acces- 
sories, trucks and other automotive products. The 
trail is blazed for the American product. It should 
be followed up and not forgotten. 
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Success and Bricks 


‘OW that the feared business crisis has been succeeded in the daily newspapers by the 
political crisis, it is interesting to look back on the comment of some days ago and to 


review them briefly. 


After the outlaw railway strike, when attention was focused on trans- 


portation, it appeared to be rather a popular sport for financial writers and others contributing 
to the daily press to throw bricks at the most conspicuous target. 
Success always becomes a target, if the success is sufficient to raise the head of an 


industry above the common level. 
largest manufacturing industry of the day. 


Just now, the automotive industry stands out as the 
It has gained its momentum more quickly than 


the older industries and stands head and shoulders above the older and more conservative 


lines. 
sider some of these slams. 


As a result, a good many bricks were thrown at this particular head. Let us con- 
Here are a few: 


The automotive industry is taking so much of the steel that the farmer cannot get nails, 


the builders metal lath and the railroads the steel for cars and locomotives. 
of consumption ran up 40 per cent of the total production. 
can Metal Market has checked up this report. 


The estimates 
But the editor of The Ameri- 
He states that, taking the most liberal esti- 


mate of automotive production, the industry uses less than 10 per cent of the steel, his own 


estimate placing the amount at 6 per cent. 


There was the charge that the automotive industry monopolized the freight transpor- 


tation facilities. 
country—all engaged in moving traffic. 
sorely-burdened rail transportation facilities. 


Now, stop and think. There are probably 800,000 trucks in use in this 
They must give at least some assistance to the 
A familiar newspaper headline has been the 


one that told how factories were kept going by the use of motor trucks to bring in materials. 


Everybody read that the automotive industry 
was monopolizing labor by the simple process of 
paying more money. But, stop a moment. During 
the steel strike, we heard that the steel men were 
the best paid in the world. This is admitted, so 
the steel mills were outbidding the automotive 
factories. We heard that our industry had robbed 
northern Michigan of miners and farm laborers. 
The truth is that the copper mines are dull be- 
cause copper is a drug on the market and that most 
of the men had to go elsewhere for work. In fact, 
the copper miners who are at work are paid wages 
that compare favorably with any industry except 
steel. In New England, the automotive manufac- 
turers and the men who make tools for automotive 
factories will tell you that the textile industry has 
been outbidding them for labor. The textile in- 
dustry once was almost at the bottom of the wage 
list, but that low position has changed. The price 
of cloth explains this. As to farming generally, 
any farm investigator will tell you that automotive 
products have done and are doing more to keep 
labor on the farms than any other agency. Also 
that the truck, tractor and passenger car are highly 
valuable assets to the farmer and his big troubie 
is that he cannot buy the vehicles he needs. 

We heard that the automotive industry was using 
all of the copper. In fact, the great need of the 
copper market was to get somebody to use the 
metal. Our industry did its best, but it was ex- 
celled in quantity by the seldom-considered wash- 
ing machine. 

Now turn the situation around and see what 
happens: Begin with the scarcity of building 
material charge. After the armistice when every- 
one wanted someone to “carry on,” the automotive 
industry did that very thing. Without waiting for 
legislation or a peace treaty or a favorable ruling 
from the financial powers, the automotive industry 


jumped in and put the wheels to moving. Many 
enconiums were heaped upon the industry as a 
“stop gap” power. It bought the building mate- 
rials that no one else wanted and put many men 
to work building factories. But later, when the 
timid ones entered the field, there was a cry that 
the automotive industry was “grabbing the far- 
mers’ nails,” also that it was taking the metal 
lath from the urban builders. As a matter of fact, 
when this cry arose the most conspicuous building 
operations in the cities were theaters. We leave 
the choice to you. But consider a moment. Did 
you ever compare the steel plates on the body of 
an automobile with metal lath? 

Now as to the automobile and high prices. The 
increased prices of automobiles are very mild as 
compared with most other products. It is difficult 
to give exact figures, because the product is con- 
stantly changing for the better and the car of 
one year is not the car of another and they cannot 
be judged by weight or other fixed measure. But 
let’s look at the method of marketing. An auto- 
motive manufacturer designs his vehicle, obtains 
his cost data and then adds his profit, the total 
making up the price. It is practically a cost-plus 
basis. 

Then turn to the lines that have been accusing 
the automotive manufacturer. Steel and other 
metals, as well as building materials, are marketed 
on the “get all the traffic will bear’ system. The 
question is not: “What did it cost?” but “How 
much can we get for it?” All of these basic ma- 
terials markets are on the public bidding system 
and, when the price runs down to cost, the mills 
shut down and lay off their labor. 

In the end, we would like to assert again, the 
automotive industry is a transportation industry 
and its record of fearlessness and of overcoming 
difficulties stands second to none. 
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Commerce Chambers Boom Trucks 








Give Transportation 


When Need Is Great 


Indispensable Not Only in Con- 
gested Urban Districts, but 
in Country Also 


Chambers of Commerce throughout the 
United States, not only in the smaller 
cities but in the larger ones as well, have 
become enthusiastic boosters of the motor 
truck. Its value as a transportation 
medium between terminals and in con- 
gested districts has been established so 
often that it is an old story. Business 
men frankly confess that they do not 
know what they would have done without 
it in the trying times of the past few 
months. 

Not only has the truck become indis- 
pensable in the cities but it is rapidly 
making itself invaluable for short hauls 
to and from the industrial and gardening 
districts surrounding all urban communi- 
ties. Last week AUTOMOTIVE INDUSTRIES 
told the views of railroad executives on 
trucks. This week it presents the opin- 
ions of some of the larger organizations 
of business men on the same subject. 


Real Help To Nation 


Seen in Milwaukee 


MILWAUKEE, June 19—There is no 
room for argument about the need for 
development of motor truck lines as feed- 
ers for the railroads and for short hauls 
of less than car load lots in congested 
districts, in the opinion of Phil A. Grau, 
business manager of the Milwaukee As- 
sociation of Commerce. 

“The transportation condition of the 
country is such,” he said today, “that 
every available medium which will tend 
to lighten its burdens should be immedi- 
ately and constantly deveioped. It is 
my understanding that the railroads 
themselves would welcome motor truck 
lines as feeders and also for the purpose 
of short hauls of less than carload lots 
in certain districts where congestion 
makes the traffic problem acute. 

“Therefore, with their cooperation 
there should be no doubt as to the future 
of such motor truck lines from a business 
standpoint. Apart from the element of 
personal gain to anyone who may be 
financially interested in motor truck 
transportation—which is perfectly legiti- 
mate—there is an element of service 
which such lines can render to almost 
every community in the United States. 

“While it is true that there may be 
some lines of industry which cannot avail 
themselves of motor truck transportation 
there are many to whom it will be wel- 
come. The business men of the country, 





no doubt, will be glad to see such service 
established. 
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“Every one who can intelligently ad- 
vance the motor truck transportation 
industry should do so at once. Unfortun- 
ately, we have a habit in a good many 
American cities to wait for something 
to happen instead of going out and creat- 
ing it. 

“Motor truck transportation will not 
be wafted to us on the fumes of gasoline, 
nor will it spring into existence over- 
night from one spark plug to another. 
Somebody has got to get out and go after 
it. If this is done the transportation 
difficulties that will be aided, and in some 
instances solved, within the next ten 
years, will, in my opinion, surprise even 
the most sanguine motor transportation 
enthusiast. 

“My word to any and every one who 
is interested in increasing motor truck 
transportation is: God speed you!—Good 
luck!—More power and more business to 
you!” 





Carriers Say Trucks 


Are Great Assistance 


PHILADELPHIA, June 19—The Phila- 
delphia Chamber of Commerce is deeply 
interested in the co-ordination of motor 
trucks with the railroads as a means of 
facilitating transportation of needed 
commodities. Representatives of the 
leading steam lines here, some of whom 
are members of the Chamber of Com- 
merce, have expressed their willingness 
for motor trucks to act as feeders to 
the railroads for hauls up to twenty 
miles, asserting that this would not be 
competition but genuine assistance as it 
hardly pays the roads to handle this 
class of business, because of the heavy 
terminal charges. 

When, however, the chamber’s commis- 
sioner of transportation, George P. Wil- 
son, requested the roads’ representatives 
to obtain from their chiefs a statement 
to that effect in writing, there were no 
results. It is hoped, however, to resume 
negotiations, as the chamber is fully in 
favor of trucks acting as feeders, at 
least for the short haul of twenty miles 
or under. 





Cincinnati Sees Need 


For Better Highways 


CINCINNATI, OHIO, June 19—The 
Cincinnati Chamber of Commerce is con- 
vinced that the short hauls from 50 to 75 
miles belong to the motor truck and is 
working unanimously for the develop- 
ment of this service, according to the 
Transportation Department. Merchants 
of the city are finding the speed with 
which goods can be delivered by motor 
truck to neighboring towns is so much 
greater than shipping by rail they will 
never go back to the railroads on the 
short hauls, it is stated. 

(Continued on page 1480) 
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St. Louis Fostering 


Shipment By Truck 
Chamber of Commerce Tries to 
Find Return Loads—Ends 
Delivery Quickly 


ST. LOUIS, June 21—The St. Louis 
Chamber of Commerce through P. W. 
Coyle, its traffic commissioner, is doing 


/ everything within its power to develop 


motor truck lines for the handling of 
less than carload shipments into the St. 
Louis trade territory within a radius of 
100 miles. Not only does the Chamber 
put the St. Louis shippers in touch with 
the 14 available motor truck routes oper- 
ating on a regular schedule and others 
operating without a regular schedule, but 
it endeavors to find loads for .return 
trips. 

“The motor truck is of inestimable 
value from the standpoint of efficient 
handling of less than carload freight on 
hauls of 100 miles or less,” said Coyle. 
“Railroad shipments frequently require 
from two to three days to reach their 
destination within this radius; the motor 
truck delivers the freight the same day. 

“The beauty of the motor truck is that 
it is a store-door to store-door proposi- 
tion, eliminating the hauls from the 
store door to the freight depot and again 
from freight depot to store door. The 
territory within the radius named be- 
longs to St. Louis and it can serve it 
best by motor trucks. As it is now, the 
railroad service is better to Kansas City 
or Chicago than it is to points 25 or 30 
miles from St. Louis.” 

Coyle said that the question of the 
motor trucks as feeders to railroads was 
not a problem for a large city such as 
St. Louis, but he recognized their value 
for the smaller cities. 





GEORGIA LINES UP ROAD WORK 


ATLANTA, June 21—Under the su- 
pervision of the State Highway Depart- 
ment more than $2,000,000 worth of road 
work has been completed in Georgia dur- 
ing the past year, and more than $7,000,- 
000 worth is under actual construction at 
the present time involving 143 contracts, 
according to the annual report of the 
State Highway Board submitted to Gov- 
ernor Hugh M. Dorsey. This board was 
only organized in September, 1919, and 
though less than a year old it has ac- 
complished more in good road building 
in Georgia than any other single factor. 

This report comes to public notice with 
peculiar interest at this time for it fo!- 
lows immediately upon the heels of 4 
decision of the courts that the state high- 
way law passed by the last legislature, 
under which the board was organized and 
is now operating, is null and void by rea- 
son of a technical defect in the passage. 
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Luxury Propaganda 
Injuring Industry 


Smaller Companies .Face Possi- 
bility of Being Forced Out 
of Production 


NEW YORK, June 21—All the finan- 
cial interests in New York which are 
representative of the automotive indus- 
try have taken up seriously the ques- 
tions of bank credits. In the first place 
they seek to benefit the industry as a 
whole, and in the second place they seek 
to protect themselves. Credit is becom- 
ing every day a more serious question. 

The propaganda which has been car- 
ried on to make the banks and other 
financial interests feel that passenger 
cars are non-essentials and therefore 
luxuries, is bearing fruit. It has reached 
a point now where some of the smaller 
companies may have to go out of pro- 
duction unless there is an easing of the 
strain. Although they may be on the 
soundest basis they are bedeviled by the 
banks and by merchandise creditors. 


The parts makers from whom the 
manufacturer buys have a credit problem 
of their own and they are trying to meet 
it in a sane and broad-minded way. They 
must protect their own interests, but 
many of them are coming to feel they 
must grant more liberal credit to cus- 
tomers who are good risks and who al- 
ways have paid their bills promptly in 
the past. 

Automotive interests have determined 
to convince their individual bankers that 
automobiles are essential and that it is 
dangerous to curb another element of 
transportation when _ transportation 
never was so much needed as now. They 
believe that if individual bankers here 
and there can be shown the essentiality 
of the industry the facts of the case 
gradually will percolate through the en- 
tire financial structure. 

Financing companies are having their 
own treubles. Many of them have had 
their own lines of credit curtailed and 
therefore, at a time when the demands 
of dealers are heavier than usual, they 
are able to give less accommodation. To 
extend their lines to new banks they are 
selling the industry to bankers. 


Many dealers have grievances, real or 
fancied, against finance companies, but 
the finance companies have a grievance 
against certain dealers whom they ac- 
cuse of unscrupulous business practices. 
As a consequence their credit men re- 
cently have organized the Automobile 
Credit Men’s Financing Association, Inc. 
This organization has established a 
clearing house for the protection of the 
members. 

One of the evils cited by finance com- 
panies is that certain dealers induce car 
purchasers, ignorant of business prac- 
tices, to sign two or three notes. These 
notes are then taken to two or three 
different finance companies and- money 
obtained on them from each. A record of 
every piece of paper bought is filed at 
the clearing house and these cards are 
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scrutinized carefully. This is expected 
to put a crimp in the dealers who have 
been guilty of unethical practices ana 
thereby conserve credit. 

The finance companies are not pleased 
with the attitude assumed by many 
banks. They contend, for example, that 
the note of a reputable automobile dealer 
is vastly better security than a trade 
acceptance. They point out that in many 
cases it is backed or indorsed by the 
manufacturer. It also bears the indorse- 
ment of the dealer himself and the 
finance company. When it goes through 
a bank of deposit it has that bank back 
of it, and still Federal Reserve banks are 
refusing to rediscount this paper, al- 
though all of it is secured in the last 
analysis by the commodity sold. 


Federal Foreign Bank 
Opens Doors to Trade 


NEW YORK, June 21—The first Fed- 
eral banking association, the pioneer 
foreign banking institution organized 
under the recent Edge act, opened its 
business to-day in its offices at 40 Wall 
Street. As comprehended under its or- 
ganization it will engage solely in financ- 
ing American foreign trade, under the 
presidency of Arthur H. Titus. Its cap- 
italization is placed at $2,100,000. 

“The credits required include the 
ninety day drafts to which many Amer- 
ican exporters have become accustomed 
and, in addition, there is an increasing 
demand for credits of six to nine months 
and longer,” its opening statement de- 
clares. “The present situation in Eu- 
rope gives rise to special credit prob- 
lems. European customers ask for long 
terms, to assist rehabilitation of solid 
and going enterprises. The association 
is organizing facilities for discounting 
drafts and making acceptances fitting 
the broadest service that international 
merchandising requires. These facili- 
ties will be available to the general 
business community.” 








TO STANDARDIZE GAGES 


NEW YORK, June 21—A sectional 
committee of the American Engineering 


Standards Committee has been organized. 


to undertake the standardization ef plain 
cylindrical gages for general engineering 
work. The work will be undertaken at 
the request of the British Engineering 
Standards Association. It is understood 
the committee will recommend that the 
scope of the work be enlarged to include 
all plain limit gages for general engineer- 
ing work. The committee is headed by 
E. C. Peck, general superintendent of the 
Cleveland Twist Drill Co. 





LITTLE RECEIVERSHIP STANDS 


DALLAS, June 19—A motion asking 
dissolution of the receivership over the 
Little Motor Kar Co., has been over- 
ruled in a local court. The motion was 
filed on behalf of stockholders claiming 
to control $250,000 worth of stock. A 
few days previous to the filing of the 
motion the stockholders met and named 
new trustees for the company. 
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Trademark Pirate 


Assigns His Rights 
National Chamber Succeeds in 
Effort to Restore Registra- 


tions to Owners 


NEW YORK, June 22—Through the 
combined efforts of the National Automo- 
bile Chamber of Commerce, the State 
Department and the American diplomatic 
representatives in Portugal, a settlement 
has been arranged and concluded with 
Manuel de Silva Carmo, whereby he 
individually assigns his applications for 
registration of automobile trademarks 
which he attempted to pirate, to each 
American owner in return for what he 
represents to be his costs. Cable advices 
just received report the signing by Carmo 
of the proper documents to put these 
trademarks into the name of the Ameri- 
can manufacturers of the cars they 
identify. , 

“The difficulty and expense involved in 
conducting a lawsuit in a foreign country 
rendered it advisable to accept the pro- 
position which Carmo was finally in- 
duced to make, although the litigation 
would probably have been successful,” 
said Albert E. Parker of the Inter- 
national patent firm of Marks and Clerk, 
who handled the matter. 

Mr. Parker explained that the 1920 
United States trade mark law removes 
the difficulty which has formerly existed 
in connection with some of the so-called 
pirate countries which require applica- 
tions on behalf of foreigners to be based 
on a corresponding home registration. 
The new act establishes a special register 
of all marks not registerable under the 
principal law, which have been used for 
at least a year. Those trademarks open 
to objection as being descriptive, geo- 
graphical or surname under our system 
of trademark jurisprudenee may be 
registered in this country and also in 
most foreign countries without delay, so 
that the former impediment to the proper 
registration of such trade marks abroad 
no longer exists. 


Western Makers Seek 


Latin-American Trade 


LOS ANGELES, June 21—Theodore 
Hobgood has returned, after being in 
Central and South America for several 
months in the interests of the Moreland 
Truck Company. Hobgood made a study 
of motor truck possibilities in Mexico, ° 
Guatemala, San Salvador, Honduras, 
Nicaragua, Costa Rica, Panama, Colom- 
bia, Ecuador, Peru, Bolivia and Chile. 
He asserts that shipping conditions on 
the Pacific Coast are better than those 
in the eastern part of the country and 
consequently the manufacturers here are 
in a better position to obtain business. 

Hobgood says that trucks are being 
used under the severest conditions in 
South America. He declares they are 
being required to carry enormous loads 
over almost impassable trails. The dif- 





ficulty in getting replacement parts is 
one of the chief handicaps to truck sales. 
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Railroad Situation 
Shows Little Change 


Industry Not Helped with Ship- 
ments But Supply Deliv- 
eries Improve Slightly 


NEW YORK, June 21—No improve- 
ment is apparent in the transportation 
situation so far as it relates to the ship- 
ment of automobiles, at least. There has 
been a slight easing, however, in the 
strain of getting supplies to factories 
although there is no possibility of accu- 
mulating a reserve stock of materials to 
tide manufacturers over the fall when 
crop shipments are in full swing. 

Lack of transportation is the most 
alarming phase of the present industrial 
problem. It is more serious than the 
credit tension upon which it has had an 
important bearing. There is no prospect 
of material relief. The accumulation of 
freight cars has been cut in half since 
the Interstate Commerce Commission be- 
gan untangling the jam on the railroads, 
but when equipment is devoted to the 
movement of the new crops there will be 
a more pronounced shortage than ever. 
In this connection not more than half 
the old crop of wheat in Kansas has been 
taken out of the elevators and ware- 
houses and the new harvest is only a few 
days away. It already is under way in 
some of the great wheat growing sec- 
tions. 


The Interstate Commerce Commission 
has taken up the representations made 
by the National Automobile Chamber of 
Commerce in reference to the shortage of 
automobile cars. It was pointed out that 
instructions regarding the movement of 
this type of equipment has not brought 
results and that the refusal of other 
equipment for the shipment of automo- 
biles, therefore, is unfair. The commis- 
sion has been informed that automobile 
manufacturers drove away from their 
factories in April the equivalent of 17,000 
freight car loads of automobiles in July 
and that they are adopting every possi- 
ble expedient to relieve the carriers and 
thus aid other shippers. 


Refusal to supply open cars is having 
a serious effect on the shipment of mo- 
tor cars for export and this situation has 
been called particularly to the attention 
of the commission. Every effort will be 
made to gain better recognition of the 
automobile car and the reasonable use 
of open cars. 

Another menacing problem which con- 
fronts not only automobile makers but 
manufacturers in every line is an im- 
pending coal shortage. Reserve stocks 
are exhausted and many factories are 
already running on a_hand-to-mouth 
basis. Conditions are similar to those 
which usually prevail in the middle of 
the winter. Dealers, with the books 
filled with orders, are unable to make 
deliveries. 

The Federal Reserve Board, in a re- 
view of general business conditions for 
May, calls attention to the fact that 
there is likely to be a shortage next win- 
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ter which may curtail production of iron 
and steel and may seriously affect other 
industries. Production of coal is being 
curtailed, largely because of the shortage 
of cars. The car shortage is held to be 
due in considerable measure to labor 
difficulties. 

An additional manufacturing complica- 
tion which may arise is the possibility of 
independent steel manufacturers in the 
Youngstown district closing their mills 
after the expiration of the present wage 
scale on June 30. Employers and union 
representatives have failed to agree on a 
new scale and the workers have refused 
to resume the conference before Septem- 
ber. Wage increases demanded run in 
some cases as high as 33 1/3 per cent. 
If the independent mills shut down it wili 
have a serious effect on the automobile 
industry for many manufacturers are de- 
pendent upon them for their sheets. 


Symington-Hoffman 
Buys Trego Motors 


NEW HAVEN, June 19—The plant 
and assets of the Trego Motors Corp. 
have been purchased by the Symington- 
Hoffman Co. of Baltimore and New 
York, which a few months ago bought 
the Rochester Motors Co. The complete 
tool equipment of the Trego plant is be- 
ing shipped to Rochester to equip the 
large addition which the Symington- 
Hoffman Co. already has made to the 
factory of the Rochester Motors Co. 

The Rochester plant will be in active 
production on two types of motors—the 
Rochester-Duesenberg 4-cylinder high 
speed automobile motor and the model 
100 Trego 6-cylinder engine, the latter 
going into production late this fall. A 
production of 10,000 Trego motors is 
planned for 1920. N. G. Rost, vice- 
president of sales of the Rochester Mo- 
tors, will have charge of sales of both 
types of motors. His headquarters are 
at 120 Broadway, New York. 

The 2-cylinder marine engine de- 
signed by the Trego corporation will be 
sold by the new owners as they do not 
expect to manufacture it themselves. 





DISMISS WIRE WHEEL CASE 


BALTIMORE, June 19—The Federal 
Trade Commission has dismissed the case 
against the National Wire Wheel Works, 
cited for alleged unfair competition. 
This grew out of an advertisement, Feb. 
13, 1919, in which the word “patented” 
was used in connection with these fea- 
tures of Pasco wheels: 

1. Stronger web with more crossed 
spokes. 

2. More dependable hub cap—impossi- 
ble to strain or break. 

3. Safety locking device—giving greater 
safety. 

Patents had been applied for, and the 
manufacturers, upon advice from the 
commission, refrained from further state- 
ment that the features had been _pat- 
ented. National and Pasco wire wheels 
are now being manufactured by the 
Maryland Pressed Steel Co., of Baltimore 
and Hagerstown. 
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Los Angeles Fights 


Closed Shop Move 


Factories and Garages Prepared 
to Close if Necessary to 
Defeat Unions 


LOS ANGELES, June 21—There is 
a well-defined movement here among 
automotive mechanics to bring about 
closed shop conditions. Makers, dealers 
and garage owners are aware of the 
situation and will combat it to the ex. 
tent, if necessary, of closing their estab- 
lishments rather than submit to unioniza- 
tion. This is an open shop city in al- 
most every line of labor and nothing so 
alarms employers as activity on the part 
of union agitators to bring about the 
closed shop. 

A meeting of 100 employers represent- 
ing the automotive industries was held 
and at that time it was disclosed that 
union representatives have come here 
recently from other coast points with 
the avowed intention of establishing a 
union among the mechanics. Union meet- 
ings have been attended by secret service 
representatives of employers and to date 
nothing has been accomplished by the 
agitators. The present whereabouts of 
the agitators are known and they are 
being subjected to careful watch. 

Some semblance of trouble has ap- 
peared in several of the garages. The 
plan of the union workers is to accom- 
plish their purpose by word of mouth 
solicitation. Their one idea, it seems, is 
to obtain a 90 cents per hour scale re- 
gardless of class of work. Under the 
open shop principle employers are pay- 
ing their mechanics according to what 
they deem them worth. Labor conditions 
here have been among the best in the 
country fcr mechanics and undoubtedly 
the unions will strike a very pronounced 
snag in putting their plans into effect. 





WOOD BUYS MILWAUKEE PLANT 


DETROIT, June 19.—Gar. Wood has 
taken control of the Horizontal Hydraulic 
Hoist Co. of Milwaukee and will continue 
operation of the plant in that city. The 
Milwaukee plant will be operated inde- 
pendently and its management will be 
in the hands of Logan Wood, who has 
been elected vice president and general 
manager. Gar. Wood will continue in 
active charge of the two plants here. 





ADVANCE RUBBER TO MOVE 


NEW YORK, June 19.—The Advance 
Rubber Co., manufacturers of Top-Notch 
tread tires, soon will occupy its new 
plant 21-33 Gardner avenue, near Flush- 
ing. The plant consists of a one-story 
steel and brick factory and a two-story 
office and salesroom. The site is 
200x130 feet. The production capacity 
will be three times what it is at present. 

The company expects to make a cord 
tire as well as its fabric tire and hoof 
pads. Demand for tires from its Los 
Angeles branch made expansion virtually 
necessary. 
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South Africa Keen 
for American Cars 


Trucks and Tractors Coming Into 
Wide Use—Special Designs 
Required 


JOHANNESBURG, SOUTH AFRI- 
CA, April 28 (Special Correspondence) 
William Campbell, who has just re- 
cently returned after being absent in 
England and the United States for many 
months, and who is one of the large han- 
dlers of American lines in South Africa, 
has been most impressed by the real de- 
velopment of this country, due to the 
war. The war has caused more advance 
than many years of peace in that it com- 
pelled the country to depend upon its 
own great sources of wealth and en- 
couraged local production in foodstuffs 
together with manufactures. 

To-day her vast store of mineral 
wealth of all kinds is being exploited 
as never before. Instead of being, as 
hitherto, an importing nation, last 
year showed the balance to be on the 
other side. Exports more than balanced 
the imports by over £340,000 and this 
does not include the production of gold 
(all exported) which accounts for a 
further £36,000,000 to the good. 

South Africa is therefore a creditor 
amongst the nations of the world and it 
is a sore point with our merchants that 
to-day she should suffer equally with 
others in a depreciated currency to the 
detriment of our trade with America. 
Happily the exchange has been steadily 
moving towards something nearer the 
normal so we look for a better demand 
in American products in the near future. 

English competition in automobiles 
may be said since the war to be unknown 
in this market. Factory prices are so 
high that but for a few cars such as 
Vauxhalls, very few have been imported. 
Strenuous efforts are, however, being 
made to recapture the market and there 
will be a certain sale amongst those who 
have a sentimental regard for the prod- 
ucts of England. Otherwise high-class 
American cars have firmly established 
themselves on the market both for qual- 
ity and dependability. 





Automobile Demand Strong 


Nothing has, however, stopped the de- 
mand for automobiles which has, in the 
past year, been abnormal and sales have 
been almost entirely on American makes. 
Here, as in the rest of the world, the 
automobile has passed from being sim- 
ply the vehicle of pleasure to being a 
business necessity. So great lately has 
been the demand that now practically 
all the better American makes are rep- 
resented on the market, among the 
newer comers being the Chandler, Cleve- 
land, Haynes, Nash, Liberty, and now we 
hear that supplies of the Wintons and 
Elgins are en route. 

Money is being freely attracted to the 
motor trade, commodious buildings are 
being erected in every town and a num- 
ber of firms seem to be vieing with each 
other as to who can most extend the 
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number of their branch establishments. 
In the more conservative circles the posi- 
tion is viewed with not a little anxiety. 
Not that there is any doubt as to the 
future of the automobile business but the 
fear is expressed that too much of the 
speculative has entered into it and that, 
given even a temporary set-back, many 
will find that their capital is not ade- 
quate to their carry. 

Gradually we are seeing a steady in- 
crease in the demand for motor trucks 
and whilst in former years sales have 
been confined to those of British manu- 
facture the past year has seen the Amer- 
ican manufacturer coming into his own. 


Ideal Tractor Not Found 


In farm tractors we have not yet 
found our ideal for South African con- 
ditions. So interested are the dealers 
and so great is the field open to mechani- 
cal traction in agriculture that practi- 
cally every known make of farm tractor 
has been imported. Virtually all of 
them give satisfaction when working in 
the old well-wrought lands of the coast 
line and Cape Colony, but that only 
touches the fringe of our problem. 

Our future lies with the vast stretches 
of land in Transvaal and Orange Free 
State, either as yet uncultivated or par- 
tially cultivated, where ‘our torrential 
rains and the nature of the soil form a 
bricklike surface which offers the great- 
est test in the world for all classes of 
farm labor. Put to this test, the average 
farm tractor is not lacking in power 
but either the costs in fuel mount up so 
high or the tractor proves to be so bal- 
anced that it bucks. 

For South African service many well- 
known makes would be decidedly im- 
proved if the weight were more distrib- 
uted towards the front of the machine. 
The difficulty is also increased in that 
demonstrations are often conducted by 
men who have not studied sufficiently 
the whole of the problem which includes 
the choice of the plow suitable for the 
type of tractor used. 





Government Supports 


World Search for Oil 


WASHINGTON, June 19—Secretary 
of the Interior Payne has indorsed the 
bill introduced by Senator Phelan for 
the promotion of world-wide search for 
oil under Government supervision. His 
letter of indorsement sent to the Cali- 
fornia senator to-day points out that the 
authorization of a special corporation 
for exploration of oil fields abroad will 
supplement the diminishing supply in 
this country. 

The secretary suggests certain changes 
in the Phelan bill to safeguard Ameri- 
can interests and avoid international 
complications. It is believed here that 
the proposal will be bitterly fought by 
British interests who have been making 
a great effort to control world oil sup- 
ply. With the increasing demand for 
gasoline here, the claim is set forth that 
importation from American companies 
operating in other lands will be decided- 
ly beneficial. The bill will not be taken 
up until the next session of Congress. 
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Oregon Cultivates 
New Gasoline Supply 


Portland Dealers Get 40 Carloads 
from Independent Companies 
—Conditions Better 


PORTLAND, ORE., June 21—Gasoline 
shortage here is still serious, but has 
been relieved to some extent through ef- 
forts of Portland dealers, who have gone 
into the open market and contracted for 
delivery by rail of several hundred thou- 
sand gal. from independent companies. 
About 20 carloads of this gasoline either 
have arrived or are on way. They are 
being diverted at once to out-State towns 
where shortage is most acute. 

The shortage at present is “spotty,” 
several towns that had been almost en- 
tirely out of gasoline for two or three 
weeks now having sufficient so that ra- 
tioning is no longer necessary, but in 
central Oregon, shortage is now worse 
than before. Portland dealers are ar- 
ranging to divert carloads there. 

In Portland rationing of commercial 
cars to 75 per cent tank capacity and 
passenger cars to 20 per cent tank ca- 
pacity continues. There will be tempo- 
rary let-up this week, due to Shriners’ 
convention, and after this week oil com- 
panies expect to increase passenger car 
allowance to 50 per cent. 

In their efforts to obtain gasoline, 
dealers have contracted with independ- 
ent companies in Southern California, 
and have even entered negotiations with 
Texas companies. There have been con- 
siderable importations also from Wyom- 
ing and Idaho. The peak of the shortage 
seems to have passed, though supply yet 
is far below normal and rationing may 
continue for another month to six weeks. 
The first panic which resulted in many 
cancellations of orders by timid buyers 
has entirely passed. 

Motor car sales are again nearing nor- 
mal locally, though still slow up state. 





AUTOMOBILES HAUL TRAILERS 


WILMINGTON, DEL., June 21—The 
motor trailer is becoming popular in 
rural Delaware, particularly in the lower 
part of the State, where there are sandy 
roads and large trucks are a novelty. 
They are being used a great deal by 
farmers who are combining pleasure 
with business in the matter of automo- 
bile ownership. The trailers are at- 
tached to passenger cars, and in that 
manner produce is hauled to the towns 
and railroad stations and return loads 
are carried, while hauling about the 
farms is also facilitated by the use of 
the trailer. 





HAYNES TO ADD BODY PLANT 


KOKOMO, IND., June 18—Haynes Au- 
tomobile Co. is soon to build a body plant 
as an addition to its group of factory 
buildings, which will have a capacity of 
50 bodies a day. A dry kiln will be erect- 
ed in one end of the new building where 
lumber for the bodies will be seasoned by 
steam heat. 
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Cincinnati Sees 
Highway Needs 


Development of Truck Lines as 
Transportation Medium De- 
pendent on Proper Roads 
(Continued from page 1476) 


The advantages of store door collec- 
tion and store door delivery and the 
promptness of getting shipments through 
are said to more than make up for the 
difference in the freight charges. The 
view is: expressed that the motor truck 
affords the only possible relief for the 
present railroad conditions and that the 
advantages of the motor truck service, 
being developed by the present neces- 
sity, are so apparent that the system 
will not only become permanent but that 
its scope will be greatly increased. 

William T. Callerdine, chairman of the 
Highways Committee, says the big factor 
in developing the motor truck routes is 
roads that will stand up 365 days a year 
under loads up to 12 tons and that the 
committee of which he is chairman is 
exerting every effort to secure such 
highways through Southern Ohio. 





Cleveland Business 


Men Back of Trucks 


CLEVELAND, June 19—The transpor- 
tation department of the Cleveland 
Chamber of Commerce was a pioneer in 
the campaign to make the motor truck an 
important factor in short hauls of 
freight. 

This department, with the backing of 
big business in this city, was operating 
a bureau in the interest of motor trucks 
before the truck manufacturers got 
strenuously busy. F. E. Baer, manager 
of the department, had the northern part 
of Ohio surveyed for routes, arranged 
truck schedules and maintained a return 
loads bureau. 

“We did this because Cleveland ship- 
pers recognize the fact that the motor 
truck is both practical and economical 
for short hauls of freight,” said Baer. 
“That statement applies to both carload 
and less than carload lots.” 

Business men interviewed on the sub- 
ject pointed to the shortage of freight 
cars and said it created a problem in 
transportation that only motor trucks 
can solve. 





Indianapolis Strives 


To Help Railroads 


INDIANAPOLIS, June 19—That the 
motor truck is not a competitor of the 
railroads and electric lines, but a feeder 
for them is the premise upon which the 
Indianapolis Chamber of Commerce has 
worked to develop the motor truck as a 
carrier of importance to the railroads 
and the waterways. 

With even the fine railroad shipping 
facilities and electric line service which 
Indianapolis and Indiana have, the map 
shows big stretches of territory not 
touched by these steel lines but which 
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can be served with the motor truck, car- 
rying goods from city to farm and vice 
versa from rural district to shipping 
station. 

Indianapolis has established a motor 
truck terminal which will co-operate 
with railroads and interurbans in every 
way possible to furnish better trans- 
portation but will not compete with them. 
The Indianapolis Chamber of Commerce, 
to bring this about, is working with the 
state transfer association, is organizing 
the truckers of the state and conferring 
at frequent intervals with the electric 
line men and the railroad men. The 
chamber has as one of its divisions a 
Highway Transport Department, whose 
business it is to develop the motor truck 
as a carrier, but to develop it hand in 
hand with other forms of transportation 
to get the best and cheapest transporta- 
tion for Indiana. 





Boston Wants Loads 
Sent Both Directions 


BOSTON, June 19—The development 
of motor truck lines as feeders for the 
railroads and also for through deliveries 
of less than carload Jots meets with the 
approbation of the Industrial Bureau of 
the Boston Chamber of Commerce. N. 
S. P. Nichols, assistant secretary of the 
Chamber of Commerce, said to-day: 

“There is a field here for some sys- 
tematized plan for return load movement 
but the success of it will depend almost 
entirely upon the reliability of the peo- 
ple conducting it and the reliability of 
the men operating the trucks. By that 
I mean they should carry insurance on 
goods in transit against fire, theft and 
liability for collision or overturning of 
loads. While a large number of the 
truckmen carry insurance there are some 
that don’t and it is these we have to 
look out for. Since the war the Indus- 
trial Bureau here has been used as a 
clearing house for the shipper to get in 
touch with the auto men and the auto 
men to get in touch with the shipper.” 





Minneapolis Association 
Promotes Truck Lines 


MINNEAPOLIS, June 21—The pros- 
pect of the adoption of the Babcock plan, 
which if approved at the November elec- 
tion will mean a 7000-mile trunk high- 
way system for Minnesota in the next 
ten years, the peculiar railroad situation 
obtaining in the Twin Cities and the 
elasticity of the ship-by-truck plan make 
the development of motor truck lines of 
primary importance to the business men 
of Minneapolis, according to Sewall D. 
Andrews, executive chairman of the 
Wholesalers’ and Jobbers’ Section of the 
Minneapolis Civic and Commerce Asso- 
ciation. 

“Much of the rail shipments from 
either Minneapolis or St. Paul to other 
Minnesota points passes through the 
other city, a fact which injects a varying 
degree of delay especially with less than 
carload lots,” said Andrews. ‘“Minne- 


(Continued on page 1481) 
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Truck Traffic Grows 
Fast in Louisville 


Shippers Quick to See Advantage 
of Rapid Transportation Over 
Short Routes 


LOUISVILLE, June 19—The Louisville 
Board of Trade placed its stamp of ap- 
proval on the development of motor truck 
lines not only as feeders for the rail- 
roads, but also for short hauls when it 
acted as sponsor in the recent Ship-by- 
Truck demonstrations. Other organiza- 
tions which have indorsed the movement 
are the Merchants and Manufacturers 
Association, the Retail Merchants Asso- 
ciation and the Live Stock Exchange. 


It is estimated that 500 shippers in 
Louisville alone are taking advantage of 
this method of delivering their ship- 
ments. There are eighty-eight truck 
operators and no less than twelve of 
these are operating three or more trucks. 
Shipments into Louisville consist of live 
stock, milk, vegetables, grain, tobacco 
and many other products of the fertile 
surrounding country. On their return 
trip truck operators are hauling gro- 
ceries, dry goods, furniture, automobile 
supplies, etc. 

The ship-by-truck movement is grow- 
ing in favor rapidly with the merchants 
in the smaller centers who are advocat- 
ing the establishment of return load bu- 
reaus in each of the larger of the sur- 
rounding towns. 


Shippers in Louisville report that 
country buyers now specify ship-by- 
truck on their orders where formerly 
they specified freight or express. A 
happy feature of this change is that the 
railroads seem glad to be relieved of the 
short hauls. 


The cross road is now assuming a posi- 
tion of importance, similar to that for- 
merly occupied by the railroad junction, 
and the larger towns, such as Salem and 
Corydon, Ind., and Eminence, Shelby- 
ville, Harrodsburg, Springfield, Bloom- 
field, and Bardstown, Ky., will develop 
more and more into distributing points 
for their respective localities. 





Columbus Organizes 


Feeders to Railroads 


COLUMBUS, OHIO, June 19—The 
traffic department of the Columbus 
Chamber of Commerce has taken an in- 
terest in the development of motor truck 
lines as feeders for railroads and to re- 
lieve the freight congestion. Already a 
number of such lines are in operation. 


One of the things which has worked 
against this idea in central Ohio is the 
bad condition of the roads. James G. 
Young, traffic manager for the Columbus 
Chamber of Commerce, as well as George 
M. Schwartz, president of the Columbus 
Merchants’ and Manufacturers’ Associa- 
tion, believe the only way to prevent 
similar freight congestion in the future 
is to encourage and develop motor truck 
transportation. 
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Ohio Farmers Find 
Cars a Necessity 


Ninety Per Cent of Automobiles 
Declared Operated on Busi- 
ness Basis 


CLEVELAND, June 21—The northern 
Ohio farmer is convinced that his auto- 
mobile is a strict necessity and not a 
luxury. The B. F. Goodrich Co. recently 
made a survey in Lorain county, Ohio, 
to ascertain just what the farmer thought 
of his automobile, and the company 
learned that the average owner on the 
farm regards his car as being just as 
necessary as is his team of horses that 
does the plowing. 

More than 75 per cent of the farmers 
questioned owned passenger cars. Each 
owner was asked whether he classed his 
car as a business or pleasure machine. 
Fully 50 per cent of the answers were 
in effect “Absolutely necessary,” and “I 
couldn’t get along without it.” Of the 
other half of Lorain county motor car 
owners, 40 per cent stated that they 
considered their cars a fifty-fifty propo- 
sition—half as utility and half as pleas- 
ure vehicles. 

Ten per cent of the farmers ques- 
tioned owned motor trucks—largely of 
one and one and a half ton capaci- 
ties. Five per cent stated they were 
in the market for light trucks. Over 25 
per cent declared a large part of their 
product was hauled to market by truck. 
Truck lines have made dairy operation 
profitable in Lorain county. Nearly every 
farm has a small milk shipping platform 
in front of its gate. Produce, garden 
truck and fruit are quickly transported 
to market by both passenger car and 
light truck, thus saving thousands of 
precious hours for the farmers each year. 





Army Convoy Starts 


Cross-Continent Trip 


WASHINGTON, June 21—Ceremonies 
in which Cabinet officials and high army 
officers participated marked the depart- 
ure of the fifty trucks comprising the 
Motor Transport Corps convoy for the 
trans-continental trip. The cross-coun- 
try tour from Washington to Los An- 
geles under the auspices of the War De- 
partment will be an acid test as to the 
fitness of various types of commercial 
vehicles. One of the chief studies will 
be the relative value of pneumatic and 
solid tires for trucks under all condi- 
tions of travel. The data obtained by 
the Government experts on this trip will 
figure more or less prominently in the 
establishment of standardized motor 
equipment. 

Only one and one-half-ton trucks, all 
equipped with pneumatic tires, were in 
the convoy. In the tour made over the 


Lincoln highway last year solid tires pre- 
dominated. 





GUARD TO GET MOTOR CARS 
WASHINGTON, June 19—Motor 


equipment will be issued to the sixteen 
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national guard infantry divisions and 
two cavalry division trains in accordance 
with an order issued to-day by the war 
department. The equipment will be dis- 
tributed by the motor transport corps of 
the army when approved by the chief of 
the militia bureau. 

The equipment to be turned over to 
the national guard divisions consists of 
the following: Cars, motor, medium 164; 
cars reconnaissance 160; trucks ambu- 
lance % ton 784; trucks light repair 48; 
trucks % ton cargo 277; trucks % ton 
machine gun 112; trucks 1% ton cargo 
484; trucks 3 ton cargo 608; trucks 3-5 
ton 1344; trucks tank 48; motorcycles 
with sidecars 1920; motorcycles solo 32; 
bicycles 1280; trailers % ton tank 442; 
trailers % ton 48; trailers % ton kitchen 
442; trailers anti-aircraft M G 128. 





Minneapolis Association 


Promotes Truck Lines 
(Continued from page 1480) 


apolis jobbers are coming to realize that 
shipments can be expedited through 
direct truck deliveries, this plan possess- 
ing the added advantage that the trucks 
on the return trip can gather farm prod- 
uce and other freight for the local mar- 
ket and railroad terminals. Unques- 
tionably, the development of truck lines 
will be a great stimulus to good roads, 
as winter traffic is largely contingent 
upon this point. 

“The Minneapolis Civic and Commerce 
Association is actively engaged in bring- 
ing the motor truck men into contact with 
potential users of such a system and the 
ship-by-truck movement, which is just 
emerging from the experimental stage in 
Minnesota, is being watched with the 
keenest interest by the association and 
the leading firms of the Twin Cities.” 





Purchase of Trucks 


Urged By Chamber 


JOHNSTOWN, PA., June 19—The 
Johnstown Chamber of Commerce is not 
only greatly in favor of employing trucks 
to act as auxiliaries to railroads on short 
hauls, and moderately long ones, but is 
doing all it can to push the sale of motor 
vehicles of all sorts, even to the extent 
of running at its own expense quarter- 
page advertisements. One advertisement 
in the series reads as follows: 


“AUTOMOBILES? YES 


“Hearsay, catalogues and the conflict- 
ing claims of agency representatives 
confuse the average person considering 
an automobile purchase. It’s a decided 
advantage to get firsthand information. 

“Of the hundred and one present-day 
motor cars you see advertised, you’ll find 
the makers showing their cars, in the 
various types, with the newest equip- 
ment, in Johnstown. This city is a 
growing center of automobile selling. If 
it’s a car of modest price, a medium 
price car, or a car of highest mechanical 
development that meets your require- 
ments, you can be sure that an obliging 
dealer is ready fo give you details re- 
garding it—in big, friendly Johnstown.” 
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Demand Abroad to 
Tax Factories Here 


European Representatives Say 
Entire Production Could Be 
Taken, If Permitted 


DETROIT, June 19—Ford Motor Co. 
this week is holding a convention of 
managers from all over America and the 
foreign countries following a meeting 
here last week of the foreign representa- 
tives and distributers. W. C. Anderson 
of Bordeaux, who controls Ford distribu- 
tions in England, France, Denmark and 
Spain; H. A. Bate, L. C. Griffin, A. Lee, 
J. J. Harrington, A. H. L. Davies, E. H. 
Hampton and E. A. Evans are the for- 
eign representatives attending the con- 
vention. Harrington is stationed at 
Copenhagen, Davies at Cadiz, Hampton 
at Buenos Aires and Evans in Brazil. 

Speaking of the outlook from a mer- 
chandising standpoint, Anderson declared 
the capacity of the factory would con- 
tinue to be taxed for years to come in 
meeting the foreign demand, if it were 
possible to devote the entire output to 
that field. European countries are rap- 
idly recovering from the war experiences 
and, aside from the great demand for . 
passenger cars, there is a demand for 
lighter trucks. 

Anderson does not take such a pessi- 
mistic view of the attitude of foreign 
countries toward American vehicles as 
some others. He declared it is impos- 
sible to hope for quantity production 
overseas and expressed the opinion that 
the public demand for American cars 
and trucks would force officials to lift 
the ban which in many instances has 
been placed on American vehicles through 
high import duties. 

The same _ expression was_ heard 
throughout the convention, all of the 
foreign representatives declaring their 
markets had hardly been touched, and 
insisting that the only question now was 
one of production in an amount sufficient 
to meet the foreign demand. 





German Cars Lead 
British April Imports 


LONDON, May 28 (Special Corre- 
spondence)—According to the Ameri- 
can Chamber of Commerce in London, 
the Board of Trade returns reveal that 
during the month of April 718 commer- 
cial motor vehicles were imported from 
Germany into Great Britain. The low 
value of the mark is said to be respon- 
sible for the large imports, and reliable 
German cars have been obtainable in 
Great Britain at a tempting figure for 
some time past. This desirable state of 
affairs is not likely to continue, says the 
American chamber, since German manu- 
facturers have now decided that from 
the middle of May they will charge for 
all exports in the currency of the country 
to which they are sent. This step, log- 
ical though it may seem to German man- 
ufacturers, is likely to remove the gen- 
eral incentive, namely, cheapness. 
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Kansas Bank Takes 
Farm Truck Notes 


Will Advance Funds Where Loan 
Is Made Under Federal 
Reserve Regulations 


OKLAHOMA CITY, June 19—Bank- 
able notes issued by farmers and secured 
by mortgages on motor trucks or trac- 
turs will be accepted for re-discount at 
the Kansas City Federal Reserve Bank, 
according to a telegram received here by 
the Butler-Williams-Wakefield Motor 
Co., from the bank in reply to an in- 
quiry it made on the subject. The bank’s 
telegram said: 

“While it is inconsistent with the pol- 
icy of our executive committee to pass 
on any particular note until offered, 
paper given for farmers’ trucks, trac- 
tors and implements is technically elig- 
ible, and when properly prepared, pre- 
sented and indorsed by a member of the 
bank, will be discounted if it otherwise 
complies with provisions of the Federal 
Reserve Bank and regulations pertain- 
ing to agricultural paper.” 

A banker at Blackwell, Okla., had 
called a farmer’s attention to the fact 
that notes secured by mortgages on au- 
tomobiles were not accepted for re-dis- 
count by the Kansas City bank and ex- 
pressed the opinion that the inhibition 
extended to notes secured by trucks. 
When the Butler-Williams-Wakefield 
Co. heard of this incident it sent its tele- 
gram. 

(This explanation of the position of the 
Kansas City bank is expected to clear up a 
situation which has caused some concern 
among bankers and dealers. Banks other 
than the one in Oklahoma evidently were 
laboring under the same misapprehension 
for reports from Kansas City have been that 
banks were refusing to accept paper covering 
not only trucks but tractors which have been 
accepted as an absolute essential for in- 
creased farm production.) 





COMET GETS FOREIGN ORDERS 


DECATUR, ILL., June 21—The Comet 
Automobile Co., has inaugurated a for- 
eign shipping program which will total 
about 100 cars a month. A first ship- 
ment valued at $90,000 has been sent 
forward to Belgium, from which point 
they will be distributed to European 
points. Payment on the foreign orders 
is reported to have been made in advance. 
While most of the cars are being made 
to conform to European requirements as 
to driving, etc., the company is doing 
some missionary work which is intended 
to popularize the car built to standard 
American specifications. 





START SOUTH BEND PLANTS 

SOUTH BEND, IND., June 21— 
Ground has been broken and construction 
work started on the new building of the 
Super-Tread Tire Co. The first unit is 
to be ready for occupancy Aug. 1, and 
will be 120 by 140 ft. The second unit 
will be added this fall and will be devoted 
to the manufacture of equipment and 
material for patrons of the Smith one- 


AUTOMOTIVE INDUSTRIES 


THE AUTOMOBILE 


heat retreading system molds. Another 
unit will be added to the Super-Tread 
Tire Company plant later. These two 
concerns will be separate corporations, 
but owned and operated by the same offi- 
cers and board of directors. The Smith 
One-Heat Retread System Co. will man- 
ufacture tire molds and sell to indi- 
viduals who wish to put in factories for 
retreading old tires or for building new 
tires. It will also manufacture the rub- 
ber and cement materials from which 
their patrons manufacture or retread 
their tires. 





Sandusky Changes Steeds 


FREEMONT, OHIO, June 21— 
The passing of the horse again is 
demonstrated in the action of the 
Sandusky County Horse Owners’ 
Mutual Protective Association, 
which has been rechartered as the 
Sandusky County Automobile Mu- 
tual Protectve Association. The 
horse association has been in ex- 
istence many years and is a flour- 
ishing institution. The advent of 
the automobile relegated the horse 
to the “has been” class and prac- 
tically every horse owner now is 
driving an automobile. 











New York Air Brake 


to Build a Tractor 


WATERTOWN, N. Y., June 19—The 
New York Air Brake Co., manufacturer 
of the Three Point Truck which was ex- 
hibited for the first time at the New 
York truck show, is now at work on a 
tractor. The first model has just been 
completed and will be put through a 
thorough test and then given a public 
demonstration. If the experimental 
model proves as successful as the engi- 
neers hope, production will be started at 
once and the tractors will soon be placed 
on the market. 





GRANT BUYS FINDLAY PLANT 


FINDLAY, OHIA, June 19—Differen- 
tial Car Co. of New York has purchased 
the Grant motor plant in Findlay and 
will begin operations in the near future, 
manufacturing utility cars, electric dump 
cars, motor trucks—and trailer dumping 
bodies. The firm will employ several 
hundred, men. The factory to be oc- 
cupied, housed the Grant Motor Car Co. 
before that concern moved to Cleveland. 





AKRON LEADING RUBBER CITY 


AKRON, June 21—Ohio leads all 
States in production of rubber goods. 
Figures published by the Akron chamber 
of commerce show that Akron produces 
41.4 per cent of all rubber goods manu- 
factured in the United States, and 65 
per cent of the tires. 

During 1919, the report says, Akron 
produced rubber goods valued at $427,- 
796,000, while the country’s production, 
exclusive of Akron, amounted to $667,- 
204,000. 
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Petroleum Operators 


Will Meet Demands 


Submit Memorandum to Federal 
Trade Commission Outlining 
Economy Program 


NEW YORK, June 21—The American 
Petroleum Institute which embraces in 
its membership most of the leading oil 
producing and manufacturing companies 
of the country, has made public a memo- 
randum submitted to the Federal Trade 
Commission in which it says the oil busi- 
ness has “ever met every public and 
private demand” and that it will con- 
tinue to do so through: 

‘Conservation of 
products. 

‘Increased production. 

“Increased importations. 

“Increased efficiency in the construction of 
automobile engines; a great change in this 
respect is probable. 

“Increased efficiency in refining, i. e., get- 
ting more gasoline and other valuable prod- 
ucts out of each barrel of crude. 

‘“‘To attain these ends, it will be necessary 
for the petroleum industry to have the co- 
operation of the public and the Government 
of the United States, both at home and in 
foreign lands.” 


petroleum and its 


In the preliminary statement filed 
with the commission, the memorandum 
points out, the Institute stated that in 
1919 in the United States domestic pro- 
duction and consumption were: Produc- 
tion, 377,719,000 bbl. and consumption 
375,559,000 bbl., an excess of production 
of 2,160,000 bbl. Stocks at refineries in- 
creased 709,000 bbl. during 1919. 

“The changes in prices occurred to- 
ward the close of the year, while the 
figures referred to cover the whole of 
the year,” it is asserted. “A material 
change in the relationship of the pro- 
duction to consumption of petroleum and 
its products occurred about Aug. 1, 
1919—this change has dominated the sit- 
uation since and has not spent its force. 

“As long as production is less than 
consumption there is no hope for reduc- 
tion in prices, and the tendency must 
continue to be upward.” 





KAMAN RADIATOR BUILDS 


AKRON, N. Y., June 19—Work is 
rapidly progressing on Akron’s newest 
industrial enterprise, that of the Kaman 
Automobile Radiator company. The build- 
ing on Jackson street has been completed 
and work of installing the necessary ma- 
chinery is under way. 

Dr. F. A. Helwig has been elected 
president and John Taylor, general man- 
ager of the company. Mr. Kaman of 
Rochester, the owner of the patent, has 
been chosen as plant superintendent. 

The radiator has been manufactured 
on a small scale in Rochester for some 
time and has, it is said, proven its effi- 
ciency. Some of the machinery from the 
Rochester plant has been installed here 
and new machines and additional power 
equipment purchased. 

Following the completion and opening 
of the new plant here, the Rochester 
plant will be used only for repair w ork. 
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Engineers cee 
Ottawa Beach Meet 


Technical Matters Give Place to 
Sports at Opening Sessions— 
Attendance Large 


OTTAWA BEACH, June 23—Sports 
have perhaps a shade on fuel in the in- 
terest of the Society of Automotive En- 
gineers’ semi-annual meeting in session 
here. The sport program is under di- 
rection of H. H. Knepper. 

The big interest in sports will con- 
tinue until Thursday night when $3,000 
in prizes and money will be distributed 
to the winners during the annual sum- 
mer dance. The engineers and their 
friends are proving that they are good 
sportsmen by some of the scores made 
in the various games. Tennis appears 
to have the shade on golf for numbers. 
The baseball games, played on the lawn 
with a soft ball, have proved a big at- 
traction. 

The Metropolitan section ball team 
lost the game Monday afternoon to the 
Midwest section team by the score of 17 
to 5. To-day’s game was between De- 
troit and Midwest, score 19 to 6 in favor 
of Midwest. 

The weather has favored the sun- 
shine sports as it has been a trifle cool 
in the shade and there was a cry for 
more blankets last night. But the sun- 
shine is most welcome as the crowd ar- 
rived Monday morning in the rain and 
the prospect looked very bad indeed. 
Nearly all trains were late in getting 
here and the Monday program did not 
begin until more than an hour late and 
then with only enough members present 
to organize the committee work. By 
noon there were not many of the regu- 
lars absent.. That night the registration 
ran nearly 700 and the full attendance 
of 900 was very near this evening. 

The exhibits have attracted consider: 
able attention. They were not in any 

‘nse commercial, but designed to espe- 
cially interest the engineers. The army 
ordnance department brought here a 
tractor power cart, caterpillar hand cart, 
elf-propelled caterpillar mount, Mark 
V 11 for 75 mm. gun and a wheeled ca- 
terpillar Christie for 155 mm. gun, to- 
gether with guys, limbers, etc. This 
was a demonstration of after-war im- 
provements. 

In the tractor demonstration where 
actual plowing was done there were 
eight-sixteen and ten-twenty tractors 
and a five-ton caterpillar with necessary 
Plows. This denonstration was espe- 
cially to demonstrate plowing speeds in 
a movement toward tractor and imple- 
ment standardization. 

Just across the bay there was an ex- 
perimental engine running on heavy fuel, 
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using separate intake and exhaust mani- 
folds. ‘this was to prove the running 
ability of the engine without recom- 
mended inlet heating arrangements. - The 
S. A. E. has on exhibition a cutaway 
truck and a tractor engine to visibly 
demonstrate the parts standardized. 

As an evidence that there is no poli- 
tics in the present meeting, it might be 
stated that the election of the nominat- 
ing committee was quite an exciting 
event, but merely because of an effort to 
be certain that the men elected were 
present and could organize the commit- 
tee at once. When three such men were 
found the election was made unanimous. 
The members are: George K. Dorris of 
St. Louis, Vincent Apple of Dayton, 
Carl F. Scott of New York. 

The society has been invited to hold 
the next semi-annual meeting in Buffalo, 
and several members have started a 
movement for a meeting in California. 
The place is not selected during this 
meeting. Frederick Palmer, the war cor- 
respondent, gave two talks to-day on re- 
cent observations in Europe. 


Fuel Is Considered 


at Special Session 


OTTAWA BEACH, MICH., June 23— 
A special session of the S. A. E. this 
afternoon was devoted to the fuel ques- 
tion. It was called when Dr. W. S. 
James of the Bureau of Standards ar- 
rived. He was on the program for Tues- 
day, but was unable to reach here. He 
showed moving pictures of manifold ex- 
periments and his explanation and the 
discussion lasted for three hours, intense 
interest being shown. The pictures were 
illuminating, showing the parts where 
most of the unvaporized fuel collects and 
which, therefore, should be heat jacketed. 
These parts could be clearly seen as the 
manifold was made of pyrex glass. 

The discussion centered around differ- 
ent forms of manifold, different engine 
cycles and their effect on fuel economy 
at full and part load. 








McAdoo Favors Trucks 
for Quick Transportation 


NEW YORK, June 22—Here is 
what William G. McAdoo, former 
Director General of Railroads, 
thinks of the transportation prob- 
lem: 

“The country has outgrown its 
railroad facilities and it will be a 
long time before the railroads can 
be brought up to the needs of the 
country. The most practicable as 
well as the most immediate relief 
that can be provided is through 
good roads and the motor truck.” 











Cesena Need 
Aired at Convention 


Science of Truck Operation to Be 
Worked Out by S. A. E. 
Committee 


OTTAWA BEACH, MICH., June 23— 
There appeared to be a danger this 
morning that the transportation session 
of the Society of Automotive Engineers’ 
semi-annual meeting would become a dis- 
cussion of existing road faults rather 
than of future roads and means of trans- 
port, but adjournment stopped’ what 
seemed about to become an endless dis- 
cussion. The subject of transportation 
was rather new to an §S. A. E. meeting 
and probably the best indication of the 
work planned was presented by F. W. 
Davis of the Pierce-Arrow Co., who out- 
lined in his report the work contem- 
plated by the recently established “Com- 
mittee on the Science of Truck Opera- 
tion.” This committee hopes eventually 
to work out the question under these five 
tion. 

Comparison of modes of transport; se- 
lection of equipment; service stations; 
principles of operation; cost of opera- 
tion. 

Davis spoke of the work recently ac- 
complished in the educational conferences 
concerning school plans for educating 
men for motor transport work. The 
great need in this connection, he said, 
was material for instructors. 

First on the program of the session 
was C. A. Creen of the Fifth Avenue 
Coach Co., who told of the experiences 
of his company and of the great benefit 
this organization has obtained from 
human relations and mechanical research 
work. 

A letter from Brigadier General C. V. 
Drake outlining the plans of the motor 
transport corps to obtain vehicles was 
read by Coker Clarkson. General Drake 
said that the M. T. C. was committed to 
the standardized chassis but for the first 
five months of a war the extra vehicles 
required would be obtained from pre- 
viously selected commercial types. A re- 
cent canvass had shown the manufac- 
turers friendly to the standardized type 
and that after five months sufficient of 
these for an army could be obtained. He 
said commercial production was recog- 
nized as far as possible in the chassis 
designed. Accessories would be selected 
by performance from those on the mar- 
ket but production limitations would be 
considered here also. 

The subject of roads was brought into 
the discussion by H. G. Shirley, secretary 
of the Federal Highway Council, who 
talked strictly in engineering terms. He 
said the great need to-day was for a 
competent and thorough research into 
subsoil conditions. The highway engi- 


(Continued on next page) 
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Duesenbergs First 
in Uniontown Race 


Four Leading Places Swept By 
Team Which Averages Over 


90 M.P.H. 
UNIONTOWN, PA., June 19—To- 
day’s 225-mile Universal trophy race 


was a Duesenberg day, these cars win- 
ning the first four places with Tommy 
Milton placed first at an average of 
94.9 miles for the entire distance. A 
Monroe finished fifth, a Frontenac sixth 
and Monroes seventh and eighth. 

The official results were: Tommy Mil- 
ton, Duesenberg, first, 2,22,44.36, aver- 
age 94.9; Jimmy Murphy, Duesenberg, 
second, 2,23,29.98, average, 94; Eddie 
O’Donnell, Duesenberg, third, 2,26,24.45, 
average, 92.8; I. P. Fetterman, Duesen- 
berg, fourth, 2,28,10.62, average, 91; 
Ralph Mulford, Monroe, fifth, 2,32,54.60, 
average, 88.9; Benny Hill, Frontenac, 
sixth, 2,37,25.79, average, 86:9; Joe 
Thomas, Monroe, seventh, 2,38,03.35, 
average, 85.2; Roseoe Sarles, eighth. 

Three cars went out because of motor 
trouble. Gaston Chevrolet went out in 
the 118th lap, De Palma in the 122nd. 
Roscoe Sarles had engine trouble and was 
forced into the pits in the 119th lap, but 
with Louis Chevrolet in charge the en- 
gine was again put in shape and Sarles 
re-entered the race. 

Sarles, Gaston Chevrolet and De Palma 
were sharp contenders with the Duesen- 
berg team until engine trouble developed, 
having forced the “Duesies” to high 
speeds, at times the pilots averaging up- 
ward of 101 miles an hour. De Palma 
lost four laps almost at the start with 
a broken spark plug. He was forced to 
the pits twice for tire change but drove 
his Ballot at terrific speed in a daring 
effort to gain the lead when a broken 
valve put him out of the race. Unoffi- 
cially it is reported he hit a speed of 106 
miles an hour at times. 

The Meteor car was put out by a 
wreck on Death Turn in the 180th lap. 
Wade Morton, the driver, was slightly 
injured and Arthur Kaempf, mechan- 
ician, was seriously injured, being re- 
moved to the hospital. He will recover. 
The attendance was the largest in the 
history of the speedway. Exclusive of 
equipment prizes, the Duesenbergs 
pulled down $11,500 in prizes and Mil- 
ton won the second leg of the Universal 
trophy cup. The Monroes and Fron- 
tenacs captured what remained of the 
$14,000 in prize money. 





Transportation Need 


Aired at Convention 
(Continued from preceding page) 
neers had mastered surface but not the 
foundation. The automotive vehicles had 
changed conditions as to use of roads 
so that surface alone would not do. He 
asked that the S. A. E. members keep 
always in mind that each vehicle they 
turned out was adding to the transpor- 

tation complications. 
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.E. B. Smith, testing engineer of the 
Federal Bureau of Roads, told briefly 
of the present work of that bureau in 
measuring the impact of trucks on high- 
ways. He said pneumatic tires greatly 
lessened this impact but he did not give 
figures. 

Other speakers were V. E. Lacey, rep- 
resenting the New York State Barge 
Canal, and Carl J. Baer, representing St. 
Louis Chamber of Commerce, who spoke 
for inland navigation as represented by 
the Mississippi River. He asked the en- 
gineers to consider the means of propul- 
sion of boats on shallow waters as one of 
their problems, as steam equipment had 
proven too heavy. 


Gasoline Reserves 


Show Gain on Demand 


NEW YORK, June 19—Figures gath- 
ered by the statistical department of the 
National Automobile Chamber of Com- 
merce indicate that the gasoline situation 
is steadily improving notwithstanding 
more or less alarming announcements 
and the rationing system now in effect 
on the Pacific Coast. Reserve stocks 
actually have been on the increase for 
the past three months. Although con- 
sumption has increased very rapidly so 
has production, with the result that re- 
serves are greater than earlier in the 
year or at the end of last year. 

The supply of crude oil on hand is not 
as large as in March, 1915, which would 
indicate that the reserve crude has been 
cut into somewhat even though the re- 
serve of refined gasoline is greater than 
ever before. If the basis of comparison 
is confined simply to the current year it 
is found that March showed a gain in 
crude held at refineries, but there is 
still a shortage at the fields, which is 
being remedied, however. Production of 
crude jumped from 33,980,000 gal. in 
January to 36,491,000 gal. in March. 





Experts Seek Check 


on Gas Evaporation 


WASHINGTON, June 21.—Three per 
cent of the total gasoline production of 
the country is wasted. The Bureau of 
Mines’ investigation report made public 
to-day shows that the aggregate loss per 
year from evaporation is estimated at 
122,100,000 gal. in the Mid-Continent 
field alone. At 22 cents per gallon, the 
loss in terms of dollars is reckoned at 
$26,880,000. It is claimed that the por- 
tion of the gasoline loss is the most 
valuable because it is much lighter. 

The investigators claimed that any 
portion of the gasoline, if saved, would 
command the highest value. Evaporation 
of crude oil during storage shows a high 
rate. Data obtained in many investiga- 
tions by Federal agents brought the con- 
clusion that the major portion of the 
loss is on the lease when the oil is still 
fresh. Relief from the gasoline shortage 
would be accorded in a small measure, 
the experts believe, by protecting the oil 
from free contact with air. 
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Aeromarine Launches 
14-Passenger Craft 


Fight-ton Commercial Model 
Shows Paces in Trial 
Flight 


NEW YORK, June 22—“Aeromarine,” 
a new 14-passenger flying boat, was 
launched successfully yesterday after- 
noon at the plant of the Aeromarine 
Plane & Motor Co., Keyport, N. J. It 
was christened by Governor Edward I. 
Edwards in the presence of several naval 
officers and other invited guests. It is 
whispered a bottle of real champagne 
was used in the christening ceremony. 
The governor was among the passengers 
on the first flight of the big boat. He 
was enthusiastic over the experience and 
is convinced important developments are 
certain in commercial aviation. 

The “Aeromarine” is the largest civi- 
lian passenger flying boat in the United 
States. It follows conventional engi- 
neering lines and is novel only because 
of its size. In some respects it is similar 
to the air cruisers of the navy. The 
wing spread is 103 feet and the hull is 
50 feet in length. The weight is 8 tons. 
It has two luxuriously equipped cabins 
accommodating nine, a smoking compart- 
ment for five and a buffet. The interior 
is electrically lighted and mahogany fin- 
ished. There is a large luggage space, 
ventilators and automatic window shades. 

The “Aeromarine” is powered with two 
400-hp. Liberty engines, giving it an 
average speed of 90 nautical miles and a 
maximum of 105 miles. It has a cruis- 
ing radius of five hours. The majority 
of the passengers are seated in the for- 
ward part of the hull and the others in 
the rear cabin. 

More than 6000 separate pieces of wood 
were used in the construction. More 
50,000 screws were used. 46,000 
nails, 4600 sq. ft. of fabric, 1000 ft. of 
steel tubing divided into 250 pieces, 5000 
ft. of wire and cable, 500 turnbuckles, 
1500 eaeh of pulleys, nuts, washers and 
metal fittings. 





CHARLES BLIZZARD DIES 


PHILADELPHIA, June 19—The elec- 
trical industry has lost one of its pio- 
neers by the death of Charles Blizzard, 
third vice-president of the Electric Stor- 
age Battery Co., at his home in this city. 
He was 56 years old. 

Mr. Blizzard became associated with 
the Electric Storage Battery Co. in 1893 
as manager of the New York branch and 
seven years later was placed in charge 
of sales in the home office. For 27 years 
he filled with distinction all the import- 
ant positions he held. His election to 4 
vice-presidency came in 1906. He was 
an active figure in the old Electric Vehi- 
cle Association and at the time of is 
death was a member of the board of 20V- 
ernors and chairman of the finance cvum- 
mittee of the Associated Manufacturers 
of Electrical Stpplies. He also repre- 
sented his company in the Motor and Ac- 
cessory Manufacturers’ Association. 
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Attempt to Form 
Astra Motors Fails 


Company Which Was to Take 
Over Dorris Motors Turns 


‘ Back Stock 


ST. LOUIS, June 22—B. R. Parrott, 
former president of the Dorris Motors 
Corp. of New Jersey, apparently has 
failed in his effort to establish a com- 
pany to take over the Dorris Motor Car 
Co. under the name of the Astra Motors 
Corp. He has been in Kentucky, but it 
is said he will return to St. Louis to 
defend his position in vacating the presi- 
dency of the company after it had sold 
approximately $349,000 in stock but did 
not carry out its contract with the Dorris 
Motor Car Co. 

Friends of Parrott assert he spent 
$40,000 of his own money on the deal 
and that he did not profit by the sale of 
stock. Two months ago it was announced 
that Marion C. Early had succeeded 
Parrott in the presidency, but Early has 
denied that such was the case. 

“IT have no connection with the cor- 
poration,” he said. “My sole interest 
is that of being the representative of a 
group of men who have considered under- 
writing stock in the corporation. I am 
vitally interested in seeing that justice 
is done in the matter.” 

An examination of the books of the 
Dorris Motor Corp. shows that Parrott 
stood to clear a handsome profit had the 
stock of the company been successfully 
floated and the contract with the Dorris 
Motor Car Co. for the purchase of 6400 
shares of its common stock been com- 
pleted. He made a contract with the 
stockholders of the Dorris Motor Car 
Co. to buy this stock at $50 a share and 
he was to have turned the stock over to 
the Dorris Motors Corp. for $453,000. 

Shortly before he -resigned, Parrott 
turned back $360,000 of this stock and 
later the remainder by signing contracts 
in blank with the Dorris Motors Corp. 
Parrott is understood to have been backed 
to the extent of $50,000 by a Davenport, 
lowa, banker. 

Meanwhile the Dorris Motor Car Co., 
headed by G. P. Dorris, is proceeding 
calmly with the production of cars. Its 
output for a long time was in the neigh- 
borhood of 50 a week but this has been 
increased to 80, and it is Dorris’ purpose 
to increase it to 100 a week. 

Purchasers of stock in the Dorris 
Motors Corp. are understood to be 
anxious to exchange it for stock in the 

enuine company, and reports are that 
Dorris is not opposed to this proposal. 
Hie is said to be willing to go to almost 
any length to uphold the reputation of 
his company for honor and integrity. 





BILL OF LADING MEETING 


WASHINGTON, June 19—Automotive 
shippers engaged in foreign trade will 
be asked to participate in the conference 
Which the Interstate Commerce Commis- 
Sion will conduct in the matter of export 
bills of lading. Notice was served on all 
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carriers to-day to submit, on or before 
Aug. 1, 1920, tentative forms of through 
export bills of lading which they may 
desire to issue in connection with ‘car- 
riers by water whose vessels are regis- 
tered under the laws of the United 
States, and in connection with carriers 
whose vessels are of foreign registry. 

It is intended to give automotive ex- 
porters an opportunity to file objections 
or suggestions for revisions they may 
want with respect to the form and sub- 
stance of the proposed export bill of lad- 
ing. The commission is of the opinion 
that differences existing between shippers 
and carriers will end shortly. 





El Automovil Americano 


to Be Issued Monthly 


NEW YORK, June 22—With its 
October issue, El Automovil Amer- 
icano, the automotive export pub- 
lication in Spanish of the Class 
Journal Co., will become a monthly. 
This change from its issuance each 
quartér has been necessitated by 
the greatly increased use of Ameri- 
can automotive equipment in Cen- 
tral and South America, Spain, 
Portugal and other Spanish and 
Portuguese speaking territories in 
which the magazine circulates. 

El Automovil Americano was 
established four years ago as a 
publication devoted to the Ameri- 
can automotive industry and serv- 
ing as a medium of exchange be- 
tween it and the automotive trade 
in the various countries of its cir- 
culation. It devotes itself to pas- 
senger cars, trucks, tractors, 
motorcycles, airplanes, motorboats, 
farm, lighting plants and automo- 
tivé.@etcessories and equipment. 

It is published by the Class 
Journal Co., which also publishes 
Automotive Industries, Motor 
Worid, Motor Age, The Commer- 
cial Vehicle, Motor Boat, Distribu- 
tion & Warehousing, and the “Tire 
Rate Book.” 
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ETHICS CODES FOR N. A. D. A. 


ST. LOUIS, June 19—Pursuant to 
resolutions of the Chicago convention of 
January, 1920, President H. B. Harper 
of the National Automobile Dealers As- 
sociation, has appointed a committee to 
draft codes of ethics for dealers and 
service men which are to be known as 
the National Automobile Dealers Asso- 
ciation Code of Dealer Ethics, and the 
National Automobile Dealers Association 
Code of Service Ethics. 





HAYNES FIRST IN AMERICA 


NEW YORK, June 21—The Haynes 
car as built by the Apperson Bros., in 
the old Riverside Machine Works, Koko- 
mo, was the first automobile in America. 
At the time the Haynes car was first suc- 
cessfully operated here, July 4, 1894, the 
Benz cars were operating in Europe. 
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Darracq-Talbot 
and Sunbeam Merge 


Prominent Anglo-French Com- 
pany and British Maker Com- 
bine to Strengthen Business 


LONDON, June 9 (Special Corre- 
spondence)—A rumor for some time cur- 
rent in British motor trade circles is 
confirmed by the announcement that the 
Darracq-Talbot car interests have been 
combined with the Sunbeam companies 
of Wolverhampton. The Darracq-Talbot 
fusion came about last autumn, and 
though the Darracq factory is in France, 
the capital is British. The Talbot com- 
pany was originally Anglo-French and 
was known as the Clement-Talbot, the 
firm’s name denoting the parent prod- 
ucts of the French Clement company, 
while Talbot is the family name of the 
English peer—the Earl of Shrewsbury 
and Talbot—who was chief director and 
pioneer of the British company. 

The Talbot works cover about 20 acres 
in the North Kensington area of London, 
and used to be accounted very up-to-date 
in plant and methods. The Sunbeam 
company is one of the oldest British 


‘motor car companies, and has_ stuck 


steadily to the car side of the industry. 
In more recent years it has become, and 
continues to be a very live company, re- 
flecting the personality of Louis Coala- 
ten, its technical chief. 

Aircraft engines absorbed its chief at- 
tentions during the war. It is not too 
clear what improving effect is looked 
for from this fusion excepting as regards 
purchase’ of materials, and preventing 
overlapping competition with the same 
type and category of car. Before the 
war, Talbot and Sunbeam cars were 
strong competitors, and more recently— 
since the advent of Mr. Clegg to the 
Darracq company on his leaving the 
Rover company of Coventry, that make 
began “to cut in.” 

The Darracq-Talbot interests some 
time ago acquired the business of White- 
head of Leeds, the leading leaf spring 
manufacturer for automobiles in Eng- 
land, and also own the Heenan & Fronde 
business at Worcester and Manchester, 
an important product of which is the 
well-known water absorption dynamom- 
eter largely used for testing engines. 

The Sunbeam company’s capital is 
$35,000,000. It paid a dividend rate in 
1918-1919 of 10 per cent as against 20 
per cent the previous year, before the 
capital had been increased. The Darracq 
company, before absorbing the Talbot, 
paid a dividend of 20 per cent. 





GOODYEAR COAST PLANT STARTS 


AKRON, June 18—Officials of Good- 
year Tire and Rubber Co. received a mes- 
sage ‘Tuesday announcing the starting of 
the new $20,000,000 plant at Los An- 
geles, the first finished tire leaving the 
factory ten months and two days after 
ground was broken. Fifty 30 x 3 clincher 
pneumatic tires were completed the first 
day. A production of 500 tires daily is 
expected to be reached in thirty days. 
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Transportation Cuts 
Mitchell Production 
Many Employees Laid Off Until 


Railroad Situation Clears— 
Finances Satisfactory 


NEW YORK, June 23—Bankers in- 
terested in the Mitchell Motors Co., Inc., 
returned yesterday from a meeting of 
the directors held at Racine. They re- 
port that the company is in an entirely 
satisfactory position financially and that 
it has had a profitable year. There is a 
good demand for Mitchell cars and if it 
were not for transportation difficulties 
production could not keep pace with or- 
ders. 

Like all other companies, however, the 
Mitchell is having difficulty in getting 
materials to its plant and in shipping its 
product. This has resulted in an un- 
balanced inventory and an accumulation 
of cars which it has not been possible to 
get to their destinations over the rail- 
roads. As a consequence production has 
been curtailed and a good many of the 
factory workers have been laid off. The 
company proposes to proceed carefully 
while conditions are as unsettled as they 
are. now. When the transportation sit- 
uation approaches normal it will go 
ahead again, full speed. 

Emphatic denial is made of reports 
current in the industry, especially in Chi- 
cago and Detroit, that the company is in 
financial difficulties. Its last report is 
said to have been satisfactory and it is 
maintaining substantial bank balances. 





Ford Ready to Start 
Troy Tractor Plant 


TROY, N. Y., June 21—Following the 
signature of the Water Power bill by 
President Wilson word has been received 
here that Henry Ford will begin the con- 
struction of the projected tractor plant 
at Green Island as soon as the license 
to use the power from the dam can be 
obtained. It is understood that work on 
the plant will be under way before the 
end of the year. Plans for the plant 
were originally announced last Novem- 
ber and are expected to be followed with 
little change. 

The property on which the plant will 
be erected comprises more than 150 
acres, part of which it is planned to de- 
velop as a residential section for the 
employees. The project will include large 
docks on the Hudson, but the first work, 
it is reported, will be confined to the 
construction of three manufacturing 
units and an administration building. 





Italian Engine Has 
Two Pistons in Cylinder 


WASHINGTON, June 23—Consul Gen- 
eral Wilber has forwarded to the De- 
partment of Commerce a description of 
a new engine recently invented by an 
Italian engineer named Severe Campo- 
fregoso. It is understood that the en- 
gine is patented here and abroad. 
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The description does not shed any real 
light on the design of the engine nor on 
the principle on which it operates. It 
is not, however, of the four-cycle type, 
but has two pistons in one cylinder, these 
being opposed to one another and being 
driven apart by the force of the explo- 
sion. It is stated that there are no valves 
and that the charge is delivered to the 
combustion chamber under a controlled 
pressure and not taken in by displace- 
ment as in the ordinary four-cycle type. 
The mixture seems to be compressed in 
the lower crankcase and delivered from 
there to the combustion chamber through 
ports around. the edge of the cylinder, 
and in this respect it would seem to 
closely resemble the two-cycle principle. 





Truck Crosses Country - 
in Thirteen Day Trip 


NEW YORK, June 22—What is be- 
lieved to be a record for a coast-to-coast 
trip was established at 11.15 p. m. Sun- 
day when a 3-ton Packard truck, equipped 
with Goodyear pneumatic tires, arrived 
in New York from Los Angeles. The 
distance of 3451 miles was covered in 13 
days, 13 hours and 15 minutes. The trip 
demonstrates the possibilities of pneu- 
matically-equipped trucks. The entire 
journey was made with one set of tires. 
The former record, made in 1918, was 17 
days and 3 hours. 

The record was made by a truck not 
especially constructed for the test. The 
truck used already had rolled up a mile- 
age of 120,000, including two round trips 
across the continent. Even with the rec- 
ord-breaking time, smooth running was 
not encountered all the way. Nearly 
four hours were lost at Seligman, Ariz., 
getting under the Santa Fe tracks and 
high water in the Rio Grande outside 
Albuquerque, with the breaking of a 
bridge, made necessary detours which 
took 32 ‘hours to cover 34 miles. Many 
of the roads in New Mexico were almost 
impassable. 

The truck was equipped with 44x10 
tires on the rear and 38 x7 on the front 
wheels. An extra set was carried but 
was not needed. The truck has been 
in operation since April, 1918. It was 
first used between Akron and Boston, 
hauling freight. It made its first trip to 
the west coast from Boston in Septem- 
ber, 1918, with a load of airplane tires. 
On the way back it carried a load of cot- 
ton to Boston from Arizona. It ‘has been 
used to make den.onstrations in 32 States 
in commercial and farm hauling. 





SAYERS ON NON-UNION BASIS 


CINCINNATI, June 19—The Sayers & 
Scovill Company, manufacturers of the 
Sayers Six, are again operating their 
factories with full force. About 100 em- 
ployees in the body building and trim- 
ming departments, who have been out 
on a “vacation” for about three weeks, 
have returned to work. 

The differences have been satisfactorily 
settled between the employers and em- 
ployees and the employees returned to 
work with the understanding that the 
factory will be a non-union shop. 
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Zeppelin Aircraft 
May Be Built Here 


Company Seeks Sale of Patent 
Rights—Ford and Goodyear 


Interested 


NEW YORK, June 22—Representa- 
tives of the Zeppelin interests in Ger- 
many, who are now in the United States, 
already have visited Akron and Detroit. 
They are trying to interest financial sup- 
port in the acquisition of the Zeppelin 
patent rights for production of the giant 
airships in this country. They assert 
they are forced to seek capital because 
Germany has been impoverished by the 
war and because the restrictions placed 
on the development of aircraft under the 
peace treaty have tended to check interest 
in aeronautics in their country. 

At Akron they gave an illustrated lec- 
ture at the Goodyear plant which was 
attended by F. A. Seiberling, president 
of the company, and the Goodyear avia- 
tion experts who have developed the 
dirigibles the company is making. Sei- 
berling and his assistants were deeply 
interested in their description of an air- 
ship with a lifting capacity of 80 tons. 
The Germans offered to build one of the 
ships at cost to prove its practicability. 

From Akron the Germans went to 
Detroit where they have conferred with 
Henry Ford and his aviation advisers. 
It is well understood that Ford has plans 
virtually developed for the building of 
dirigibles and other aircraft. 

No information is available as to what 
success has attended the efforts of the 
Zeppelin agents to interest Americans in 
the purchase of their patent rights. 


N. A. C. C. ENLARGES STAFF 


NEW YORK, June 23—To further 
facilitate the handling of traffic matters 
affecting the automobile industry, Ken- 
neth A. Moore, formerly general agent 
of the New York Central lines, has been 
added to the staff of the National Auto- 
mobile Chamber of Commerce as assist- 
ant traffic manager in the western dis- 
trict with headquarters at 1009 Ford 
Building, Detroit. 

The N. A. C. C. also has enlarged its 
staff in the motor truck department by 
adding Captain L. E. Gossett, a graduate 
of the Motor Transport Corps of the 
United States Army, to assist in the 
Rural Motor Express Division. 





BIDDLE MOTOR OFFERS STOCK 


NEW YORK, June 19—The Biddt 
Motor Car Co. has sent to stockholders 
of the Maibohm Motors Co. a circuiar 
letter announcing that at the request 0! 
H. C. Maibohm they are given an oppor- 
tunity of subscribing to some of |! 
Biddle stock. Maibohm is credited with 
being the controlling factor in the reor- 
ganized Biddle company. The circular 
letter says Maibohm believes the Ma'- 
bohm company will earn 75 per cent 0! 
its entire capital this year and that Bid- 
dle will be equally successful. 
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INDUSTRIAL NOTES 





Automatic Parts Co., Indianapolis, has 
started operations in its new plant, Massa- 
chusetts Avenue and Fan Street. Moving 
operations were completed in 45 days with- 
out disturbing production. The present unit 
covers 20,000 square feet and there is room 
for expansion. Present production is 850 
radiator-cooling fans daily. 

Chance Marine.Construction Co., Annapo- 
lis, Md., has bought the plant, patterns, 
product in course of manufacture, etc., of 
the Page Engineering Co., Baltimore, manu- 
facturers of Oriole marine engines, and has 
moved the equipment into a new building at 
the Annapolis plant. 

Chevrolet Motor Co. will establish a com- 
plete machine shop, 100 x 150 feet, to handle 
all features of parts manufacture and repair 
work in connection with the new service 
building to be erected in Newark, N. J. The 
estimated cost of the entire plant is $250,000. 

Fairbanks-Morse & Co., at the Chicago 
plant, report the pensioning of eight em- 
ployees and the payment of death benefits 
aggregating $11,625. Net resources of. the 
pension fund are reported as $505,000 in- 
vested in high-grade bonds. 

Triangle Truck Co.. production will be 
tripled in the near future with the completion 
of the new factory building in which equip- 
ment and machinery rapidly is being in- 
stalled. 

Cyclone Starter & Truck Co. is erecting a 
factory at Greenville, S. C., for the manu- 
facture of cyclone starters and 1-ton trucks. 
Production will start about Sept. 1. 

Southland Steamship Co., Savannah, has 
acquired the manufacturing rights of all 
patents owned by S. L. Lebby, Charlestown, 
S. C., on searchlights, lighting outfits, etc. 

Lake Motor Co., Appleton, Wis., is being 
fitted up with additional equipment to per- 
mit of a production of 50 engines daily in 
1921. 

Pillar Products Co., Milwaukee, will con- 
struct a modern plant in the near future 
which will permit quadrupling present pro- 
duction, 

Oberdorfer Brass Co., Syracuse, is build- 
ing a new plant at Eastport, N. Y., which 
will be ready for occupancy by October. 

Day & Night Automobile Signal Co. has 
been organized in Portland, Ore., to manu- 
facture a signal for automobiles. 

American Metal Products Co., Milwaukee, 
is soon to erect a new machine shop and 
foundry to permit of enlarging production. 

Service Casting Co., Blanchester, Ohio, 
has been organized to make small gréy iron 
castings for the trade. 

The Cadillac Iron Plant expects to be pro- 
ducing within ninety days with a force of 
twenty men. 

Dittmer Gear & Mfg. Co., Lockport, N. Y., 
reports orders totaling $360,000 on its books. 


HURLBURT RECEIVER NAMED 


NEW YORK, June 22—A petition in 
bankruptcy has been filed against the 
fiurlburt Motors, Inc., the selling agency 
for the Hurlburt Motor Truck Co. Joseph 
C. Benson has been appointed receiver. 
The liabilities are placed at $75,000 and 
the assets at $15,000. William B. Hurl- 
burt, organizer of the Hurlburt Motor 
l'ruck Co., is president of the selling 
company. He attributes the rupture be- 
tween the manufacturing and selling or- 
ganizations to his unwillingness to take 
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care of creditors through a new issue of 
second preferred stock rather than on a 
cash basis. Hurlburt trucks are now be- 
ing manufactured by the Harrisburg 
Mfg. & Boiler Co. and uncertain de- 
liveries added to the troubles of the sell- 
ing company. 


Studebaker Celebrates 
Opening of New Plant 


SOUTH BEND, IND., June 21—Next 
Saturday will be a holiday for 7000 
Studebaker employees here, the occasion 
being the official opening of the new $20,- 
000,000 plant of the corporation in this 
city in which the Studebaker light-six 
will be produced complete. The opening 
will be celebrated at the plants, on the 
streets of the city and at an amusement 
park. The festivities will begin with a 
parade of Studebaker officials and em- 
ployees, headed by the 100-piece Stude- 
baker band. At the park the employees 
and their families will participate in 
field day stunts and events, a circus: and 
a barbecue. In the evening the corpora- 
tion will give a banquet in the dining 
room of the new plant, which will be at- 
tended by men prominent in automotive 
and financial circles and representatives 
of the automotive press. 


Left-hand Drive Cars 
Opposed in England 


LONDON, June 8 (Special Corre- 
spondence) —A very definite agitation 
has arisen here against left hand steer- 
ing gear. There have been numerous ac- 
cidents in London of late with vehicles 
of this type and it is not improbable 
police action will be taken to restrict the 
introduction of any further left-drive 
cars after a certain date. It is likely 
time will be given to convert all. exist- 
ing left-drive vehicles. 

The Daily Mail has taken the lead in 
the agitation. It is contended that a 
driver seated on the left of a car cannot 
signal the traffic behind him as surely 
as he could if he were driving on the 
right of the machine. 


TO DEVELOP DOYLESTOWN PLANT 


NEW YORK, June 22—Important de. 
velopments at the Doylestown Agricul- 
tural Works, Doylestown, Pa., which it 
recently purchased, are planned by the 
General Motors Corp. in line with its 
policy of greatly increasing production 
of motor trucks and farm machinery. It 
is understood the corporation will expend 
$1,000,000 on plant expansion within the 
next two years. 





FORM DISK WHEEL COMPANY 


GRAND RAPIDS, MICH., June 22— 
The Roadway Transmission Co., with a 
capital of $1,000,000 or more, is being 
organized there to manufacture high 
grade steel disk wheels for automobiles. 
Plans are being drawn for the erection 
of one-story brick factory building to cost 
$160,000. Gustav A. Hendericks, presi- 
dent of the Adjustable Table Co., is pro- 
moting the new enterprise. 
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METAL MARKETS 





In spite of the seasonable curb put on buy- 
ing in the automotive industries by reason 
the last week in June being generally devoted 
to stocktaking for inventory purposes, steel 
makers continue to report good sized in- 
quiries from that quarter, especially for 
automobile sheets, sheet bars from which to 
roll the tormer and for bolts and nuts. Pur- 
chasing agents, however, are inclined to 
defer the placing of fresh business until 
after the wage agreement between the 
independent steel mills and the Amalgamated 
Association of Iron, Steel and Tin Workers 
which is due for consummation early in July 
is out of the way and its tenor known. 
While some automobile plants are preparing 
to place orders for third quarter deliveries, 
others have placed an aggregate of several 
thousand tons of sheets on the _ resalé 
market, This anomalous situation is made 
still more unusual by continuance of heavy 
premiums on such iron and steel as automo- 


tive builders need immediately. Buying of 
the latter sort, however, has decidedly 
slumped off. 


Steel—Several thousand tons of 3-pass, 
pickled and annealed black sheets for third 
quarter delivery are being offered by New 
York brokers, acting for automotive interests. 
The prices asked range frem 8.50 to 9.00c. 
base, Pittsburgh. Sheet bars for conversion 
into automobile sheets are generally held 
at $75, but sales at $80 and $85 are made 
occasionally when a buyer is known to be 
hard up for quick delivery. The consensus 
of opinion among steel men is that the crest 
of the market has been. reached which is a 
diplomatic way of stating that automotive. 
buyers have ceased their somewhat ill 
requited policy of liberality anc that more 
and more of them appear to bear in mind 
that the Steel Corporation’s price for sheet 
bars is $42. From Cleveland comes word 
that one bolt mill has sold to an automobile 
manufacturer 800,000 rim_ bolts, Several 
Pittsburgh bolt and nut makers have ad- 
vanced their price approximately 15 per 
cent. Most ef these manufacturers claim 
to be sold up over the remainder of the year. 


Pig lIron—The undertone ef the foundry 
iron market which continues nominally en 
a $45 base, reflects the hesitancy of buyers. 
to commit themselves at prices brought about 
rather through competition among them- 
selves than through an advance in producing: 
costs corresponding to the 66% per cent rise 
in price which the market shows over the 
end of June a year ago. Pig iron is now': 
being sold as a by-product of the automotive 
industry, 1.75 to 2.25 per cent silicon metal 
from the first blast of the Ford furnace at 
River Rouge, Mich., being offered at $44, 
furnace. 


Aluminum—The sole American producer is 
striving valiantly to overcome transportation 
difficulties which make not only difficult the 
shipment of refined metal, but also the flow 
of bauxite to the smelteries. The market 
is steady and there is very little reselling 
of virgin metal. The American Society for 
Testing Material is considering tentatively 
a change in standards, three grades, one 
with 99.5 per cent minimum purity for 
aeronautical construction, one of 99 per cent 
and one of 98 per cent minimum purity to 
replace the prevailing 98 to 99 per cent range 
for virgin metal. ' 


Lead—The leading interest has reduced its 
official quotation to 7.75c.. East St. Louis, to 
forestall foreign competition. It is difficult, 
however, to obtain metal at that level. 
Resellers have withdrawn from the market 
for the time being. 


Antimony—Japanese metal is offered at 
around 7%c. For the first time since the 
war some consumers are again taking to the 
use of English antimony at relatively high 
prices. 
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Automotive Financial Notes 














Hupp Motor Car Corp., which includes the 
American Gear & Mfg. Co., reports net 
profits for the quarter ended March 31 as 
$1,155,580 before Federal taxes. The con- 
solidated balance sheet as of March 31 
shows cash amounting to $1,049,863; ac- 
counts receivable $1,077,749; bills receivable, 
$20,0C0; inventories at cost, $3,038,013; cur- 
rent accounts payable not due, $1,971,954, 
reserve for Federal and other taxes, $728,- 
378, and total assets and liabilities of * 3,- 
747,326. 

Liberty Motor Car Co. has declared the 
regular quarterly dividend, of 2% per cent 
on the common stock and 2 per cent on the 
preferred, also a participating dividend of 
2 per cent on the preferred stock, all pay- 
able July 1. The participating dividend 
represents an extra aistribution which is 
made to preferred stockholders in each year 
that the common stockholders receive a 
total of 10 per cent in dividends. 


Maibohm Motors Co. has declared a regular 
2 per cent quarterly dividend, payable July 
1 to stock of record June 15. April sales 
were reported 39 per cent in excess of March 
and May shipments 13 3/5 per cent in excess 
of April. Earnings in the first five months 
of 1920 approximate 20 per cent, or at the 
rate of 50 per cent per annum. 


H. H. Franklin Mfg. Co. stockhelders have 
ratified the company’s plan to issue no par 
value common _ stock. Present common 
stockholders will receive four shares of no 
par value for each share of the present 
stock. A quarterly dividend of 75 cents a 
share on the new common stock was de- 
clared. 


Trego Automotive Corp., Boston and New 
Haven.—Incorporated with a _ capital of 
$500,000 in preferred stock and 5,000 shares 
of common of no par value to build motors 
tor vehicles. Incorporators, Leah M. Wessen- 
ger, of Malden, Mass., Leon E. Thompson, of 
Lynn, and Ernest Luce, of Winchester. 


Dodge Manufacturing Co. directors have 
declared a quarterly dividend of 1% per cent 
on preferred, payable July 1, to stockholders 
of June 20. A dividend of 1% per cent and 
an extra dividend of 1 per cent on common 
was declared payable July 1 to stockhoiders 
of June 26, 


Spicer Mfg. Co. has declezred an _ initial 
dividend of 50 cents a share on common 
stock, payable Aug. 1 to stock of record 
July 20. The company’s net earnings for 
the four months ended April 30 after taxes 
were at the rate of $2,000,000 annually. 


Falls Motors Corp. has declared all back 
dividends on the preferred stock covering 
a period of a year and _ three-quarters. 
Earnings on the common stock are reported 
now to be at a rate of 25 per cent after 
allowing for all charges. 


Electric Storage Battery Co. stockholders 
will meet July 9 to vote on increasing the 
company’s capital from $18,000,000 to $30,- 
000,000. The proceeds of the proposed new 
issue of stock will be used for the construc- 
tion of new plants. 


Benton Harbor Malleable Foundry Co. has 
purchased the plant and buildings of the 
Crary Machine Works at Benton Harbor, 
Mich. The latter concern has purchased a 
site 72 x 200 ft. on which to erect a new 
plant. 


General Motors Research .Corp.—Incor- 
porated in Delaware. with a capital of $100.000 
to acquire and develop patents of all kinds. 
Incorporators are Henry M. Hogan, Frank 
A. Gaynor and James McEvoy, all of New 
York. 

Napoleon Motors Co., Traverse City, Mich., 
has secured the approval of its stockhoiders 
to a plan to inerease the capital of the 
company from $500,000 to $2,500,000, the new 
stock to be half preferred and half common. 

Curran-Detroit Radiator Co. at a special 
meeting voted to increase the company’s 
directorate, and W. J. Murray, of the Murray 
Cartage Co., and E. P. Harms, of the Detroit 
Vapor Stove Co., were elected to the board. 

Globe Rubber Tire Mfg. Co. will pay a 
stock dividend of 10 per cent on July 1. 
This is the second 10 per cent stock divi- 
dend this year in addition to two regular 
quarterly cash dividends of 1% per cent. 

Steinmetz Electric Motor Truck Corp. has 
purchased the property of Reus Bros. at 
Arlington, Md., upon which a plant will be 
erected. Manufacture of trucks wil. begin 
as soon as possible. 

Motor Wheel Corp. last week distributed 
the stock dividend of 50 per cent common. 
The company paid 24% per cent in cash. The 
new stock is being offered at around $13 on 
the Detroit Exchange. 

Simplicity Mfg. Co., of Grand Rapids, has 
incorporated as the Simplicity Products Mfg. 
Co., with a capitalization of $200,000. The 
company manufactures demountable wheels 
and other specialties. 

Texas Motor Car Co. has been granted a 
charter to do business in Texas with a capi- 
tal stock of $100,000. The company will be 
located at Eastland. 

Harloe Tire Co., Winchester, Va., has 
been incorporated with $500,000 capital to 
manufacture tirés. It will erect a plant to 
cost $150,000. 

Cc. R. Wilson Body Co. directors have 
declared a quarterly dividend of 14 per cent 
on preferred payable July 1 to stockholders 
June 19. 

Electric Storage Battery Co. has declared 
a dividend of $2.50 a share on both preferred 
and common, payable-July 1 to stockholders 
June 14, 

Moon Motor Car Co., St. Louis, has de- 
clared a quarterly dividend of 1% per cent 
on preferred stock outstanding July 1. 

Bethlehem Motors Corp., Allentown, Pa.. 
has arranged an expansion program aggre- 
gating about $1,300,000 for extensions. 


Midwest Engine Stock 


Taken by Majority 
INDIANAPOLIS, June 19—Stoughton 
A. Fletcher, president of the Fletcher 
American National Bank, and several 
local associates have acquired the large 
minority interest in the Midwest Engine 
Co. Fletcher had, prior to this time, the 
majority control of the stock. The trans- 
fer of this minority interest, which it is 
reported was between 40 and 49 per cent 
of the common stock, was accompanied 
by the acquisition of approximately 
$1,000,000 worth of the preferred stock 
of the company. 
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It is Fletcher’s purpose to finance the 
enterprise on a large scale in order to 
take care of the great demand for the 
small tractor manufactured by the Mid- 
west company. The board of directors 
of the new company, the Midwest Engine 
company, incorporated under the laws of 
Delaware, includes Walter Marmon, 
president of the Nordyke & Marmon Co.; 
J. J. Cole, president of the Cole Motor 
Co.; Lucius Wainwright, president of the 
Diamond Chain Co.; Charles B. Sommers, 
president of the Gibson Co.; Carl G. 
Fisher, James A. Allison and several 
other capitalists. John Wood will con- 
tinue as president of the company and 
the active management will remain the 
same. 





Bank Credits 


Written exclusively for AUTOMOTIVE 
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NEW YORK, June 23—The outbreak 
again of the outlaw railroad strike in the 
vicinity of Baltimore, if it spreads at all, 
will be a further handicap in the present 
transportation tie-up which is retarding 
to a great extent the process of liquida- 
tion and has necessarily been a factor 
in the tightening of our credit situation. 

The money market for the last week 
has been unusually quiet, considering the 
big turnover due to income and excess 
profits tax payments, and payment of 
$28,000,000 Treasury Certificates of In- 
debtedness, payment of $125,000,000 in- 
terest on Liberty Bonds and Victory 
Notes, and payment by banks of sub- 
scriptions to the new $400,000,000 Treas- 
ury Certificate issue. Bank clearings 
for the week ended June 19 were $9,215,- 
000,000, compared with $8,221,000,000 
for the previous week, which is an in- 
dication of the large turnover. 

Call money has been easier at this cen- 
ter practically all week. There was a 
rise to 9 per cent on Friday and 11 per 
cent on Monday, but the predominant 
rate was 7 per cent. Time money con- 
tinued extremely scarce and rates ranged 
from 8 to 8% per cent. 

The Federal Reserve system made con- 
siderable improvement in its technical 
position. The total gold holdings de- 
creased $2,737,000, but its holdings of 
bills decreased $232,118,000, the chief de- 
crease being in bills secured by Govern- 
ment paper of $209,090,000. There re- 
sulted a decrease in members’ reserve ac- 
count of $70,273,000 and Federal Re- 
serve Notes outstanding $7,395,000, as 
compared with the previous week. The 
ratio of gold reserve to Federal Reserve 
Notes in circulation, after setting asid« 
the minimum reserve of 35 per cent 
against net deposits, amounted to 49.4 
per cent, compared with 47.5 per cent the 
previous week, while Government de- 
posits increased $34,526,000. Total bills 
discounted for other Federal Reserve 
banks of Boston, New York and Cleve- 
land Banks amounted to $96,060,000 as 
compared with $127,000,000 for the pre- 
vious week. 
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Men of the Industry 





Herman A. Finke, formerly manager of 
the service section, equipment department, 
of the Fairbanks Co. at St. Louis, has been 
placed in charge of the design and produc- 
tion of the Saunders rotary internal com- 
bustion engine. This engine is being re- 
designed to meet the requirements of rail- 
road service. Finke will be chief engineer 
in charge of motor development and the 
construction of the factory which it is pro- 
posed to build. A company has been incor- 
porated in Illinois with a capital of $1,500,- 
000. 

E. B. Jackson, vice-president of the Willys- 
Overland Co., in charge of. sales, will main- 
tain his headquarters in New York. A. C. 
Barber has been appointed sales manager 
for the Detroit territory under Jackson. The 
tinancial position of the Willys organization 
Las been greatly strengthened by the admis- 
sion of new interests which are said to have 
been attracted to it by Walter FP. Chrysler, 
vice-president and general manager, who 
formerly was vice-president of the General 
Motors Corp. 

Cc. V. Sweet and L. V. Teesdale, experts in 
kiln drying at the United States Forest 
Products Laboratory at Madison, Wis., have 
resigned to accept positions in foreign 
countries. Sweet will have his headquarters 
at Dehra Dun, India, and Teesdale at Ran- 
goon, Burma. They will investigate com- 
mercial methods of seasoning timber. 

Allan E. Goodhue has been elected vice- 
president in charge of sales of the Chicago 
Pneumatic Tool Co. Since May 1, 1919, he 
has been managing director of the com- 
pany’s English subsidiary, the Consolidated 
Pneumatic Tool Co., London, also director 
of European sales of the Chicago company. 
He will arrive in New York July 3. 

C. D. Rockwood, purchasing agent of the 
Mason Tire & Rubber Co., Kent, Ohio, has 
returned from the Far East where, in con- 
nection with J. P. Mathews, resident man- 
ager of the Mason rubber plantations at 
Singapore, negotiations looking to the ex- 
tension of the company’s holdings were car- 
ried out. 

B. G. Prytz has resigned the presidency 
of S K F Industries, Inc., to become man- 
aging director of the parent company with 
headquarters in Gothenburg, Sweden. F. B. 
Kirkbride, vice-president since the organ- 
ization of the company, was elected presi- 
dent to succeed Prytz. 

L. M. Baker has resigned as supervisor 
ft saleg of the motor equipment division of 
the Hyatt Roller Bearing Co., to become 
associated with the Dittmer Gear & Manu- 
facturing Co., of Rockport. New York, as 
representative in Michigan. His  head- 
quarters will be in Detroit. 

Oscar Coolican, manager of the Packard 
Detroit branch, has resigned to join Hare’s 
Motors as president and general manager 
= the Philadelphia branch. George Helm 
of the Packard sales organization also has 
resigned to join the forces of Emlen S. Hare. 
Alois Hauser has been appointed assistant 
the works manager in charge of engi- 
neering of the Timken Roller Bearing Co., 
Canton, Ohio. For the past several years 
Hauser has been efficiency engineer at the 
Saucon plant of the Bethlehem Steel Co. 

H. B. Vanpelt and his son Donald have 
established the Service Steel Co. at Rivard 
and Maple Streets, in Detroit. The former 
for the last four years has been vice- 
President and: sales manager of the Pitts- 
burgh Shafting Co., of Detroit. 


to 


R. P. Pennock, formerly in the purchasing 
department of the Leach Biltwell Motor Co., 
Los Angeles, has been transferred to the 
sales department as district manager of the 
southwestern, part of the United States. 

L. R. German has been elected a vice- 
president and director of the Olds Motor 
Works, Lansing. He has been with the 
company some time and two years ago was 
elected comptroller. 

Garvin Denby who has been elected pres- 
ident of the reorganized Fulton Motor Truck 
Co., has moved his family to Farmingdale, 


Long Island, where he will make his head- 
quarters. 
A. H. Bosworth, well known in the ma- 


rine field, has been elected vice-president of 
the Colador Engineering Corp., and E. E. 
Adams has resigned from. the Koalsave 
Valve Co. to become sales director. 

D. M. Roberts, 
eral Southern newspapers, is to be adver- 
tising manager of the new Simms Motor Car 
Corp., Atlanta, which will make a new $1,200 
four-cylinder car. 

E. J. Boggan has resigned as factory man- 
ager of the United States Metal Goods Co., 
Cleveland, to enter the executive organiza- 
tion of the Dittmer Gear & Mfg. Corp., as 
saies engineer. 

Cc. L. Mason has been made 
manager for the 
the United States 
and Rubber Co. 
in Akron. 

E. A. Samuels, who became associated with 
the Four Wheel Drive Truck Co., at Clin- 
tonville, Wisconsin, about a year ago, has 
been promoted to the post of assistant sales 
manager. 

Charles Frederick Higham, head of the 
London district for Goodrich tires and 
American motor cars, was the guest of the 
Pilgrim Publicity Association at a dinner in 
Boston. 

Conrad Deierlein has been appointed gen- 
eral superintendent of the factory of the 
Franklin Automobile Co. He joined the 
organization twelve years ago as a machinist. 

L. B. Cravath has been appointed special 
representative of the J. I. Case Plow Works 
Co., Racine, Wis. He formerly represented 
the Advance-Rumely Co. at Calgary, Alberta. 

Cc. G. Low has been made manager of the 
Alemite sales and service station in Grand 
Rapids, which will be the distributing center 
for a large portion of Michigan. 

A. G. Maney, formerly with the Wright- 
Martin Aircraft Corp., has been appointed 
assistant to H. H. Franklin, president of 
the Franklin Automobile Co. 

R. H. Sherry has resigned as metallurgist 
of the General Motors Corp., to become 


metallurgist engineer for the Willys Corp., 
in Elizabeth, New Jersey. 


Henry Caldwell, formerly automobile edi- 
tor of the New York Tribune and New York 
Herald, has been appointed publicity repre- 
sentative of Hare’s Motors. 


E. A. Wilson, for two years credit manager 
of the Packard Motor Co., Detroit branch. has 
resigned and will accept a connection in 
Los Angeles. 


Jay Cnamberlain has been appointed man- 
ager of the Cleveland office and L. Wald- 
ron of the Boston office of the Pennsylvania 
Rubber Co. 


V. J. Hoffman has been made purchasing 
agent of the Mearing Service Co., succeeding 
J. W. Owen who has been placed in charge 
of sales. 


B. Venson has been elected vice- <preient 


of the Spicer Mfg. Co. to succeed 
Williams, resigned. 


district sales 
North central district of 

for the Firestone Tire 
His headquarters will be 
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Willys Chosen Head 
of Republic Truck 


NEW YORK, June 22—John N. Willys 
has been elected preident of the Republic 
Motor irucx Co. to succeed F. W. Rug- 
gles, who has retired from the company. 
Willys, Ruggles and W. J. Baxter ac- 
quired a controlling interest in the com- 
pany last November, so that Willys’ con- 
nection with it is not new. 

No information was available at 
Willys’ office to-day as to what signifi- 
cance, if any, attaches to his election to 
the presidency. It was intimated, how- 
ever, that it merely followed the natural 
course of events. It has,been the assump- 
tion in the trade that:it. might presage 
increased production of Republic trucks, 
although the company already is one of 
the largest producers, with an estimated 
output of 15,000 for 1920. ; 

When Willys, Ruggles and Baxter ac-., 
quired control of the Republic company 
it. was announced that thé” ‘Willys-Over- _ 
land Co. was not concerned in the trans- 
action. Complete control of the ad- 
ministrative policies remained in the 
hands of Ruggles and it is assumed now 


by Willys, who has purchased Ruggles’ 


stock. 

No statement of his plans has been 
made by Ruggles.” He declined to con- 
firm or deny reports that he is planning 
another truck company. There is no 
confirmation of stories of a controversy 
between the two men. 


Bruenauer Elected 


Chicago Axle Official 


CHICAGO, June 18—Otto Bruenauer 
has been elected vice-president and gen- 
eral manager of the Chicago Standard 
Axle Co. This brings him back into the 
parts business after a brief absence. He 
was identified first with the bearing in- 
dustry with the Gurney Ball Bearing 
Co. and later as director of sales and 
engineering with the United States Ball 
Bearing Co. 

Upon the death of an associate, Brue- 
nauer disposed of his ball bearing inter- 
ests and became affiliated with the All 
American Truck Co. of which he was 
vice-president and acting general man- 
ager until he made his present connec- 
tion. 

Bruenauer has appointed Everett J. 
Cook chief engineer of the axle company. 
Cook formerly was in the engineering 
department of the Packard Motor Car 
Co. and then went with the Wisconsin 
Motor Parts Co. at Oshkosh as chief 
engineer. 

The Standard Axle plant has been re- 
moved to 1300 Fletcher Street, where 
there is an: ultimate capacity for 12,000 
worm drive axles a year. 





W. P. PRESSINGER DIES 

NEW YORK, June 21.—The death is 
announced of Whitfield P. Pressinger, 
vice president of the Chicago Pneumatic 
Tool Co., as the result of complications 
following an operation. He was actively 
engaged in the pneumatic tool and allied 
industries for many years. 
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SHOWS 


23-27—San Francisco, Na- 
tional Traffic Officers’ 
Safety First Exposition, 
Auditorium, C. De Witt 
De Mar, Manager. 


Oct. 6-16—New York. Electri- 
cal Show. Grand Central 
Palace. George F. Parker, 


Aug. 


Manager. 

Dec. 10-18—New York. Motor 
Boat Show. Grand Central 
Palace. 

Jan. 8-15—New York. National 
Passenger Car Show, 
Grand Central Palace. 


Auspices of N.A.C.C. 


AUTOMOTIVE INDUSTRIES 
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Calendar 


July 9-20—London, England. In- 
ternational Aircraft Exhi- 
bition. Olympia. The So- 
ciety of British Aircraft 
Constructors. 


7-Sept. 15 — Motorcycles, 
sidecars, etc. Antwerp. 


October—London. Commercial 
Vehicle Show, Olympia. 


November—London. Passenger 
Car Show, Olympia. 


Aug. 


CONTESTS 


July 4—Tacoma, Wash. Speed- 
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July 24—Watertown, N.Y. Sept. 6—Ci - 
Dirt track. v war. a Te 

July 31—Fulton, N. Y. Dirt Sept. 6—Uniontown, Pa. Speed- 
track. way. ‘ 

Aug. 7—Erie, Pa. Dirt track. Sept. 17-18—Syracuse, N.Y. 


Aug. 14—Buffalo, N. Y. Dirt 
track. 


Aug. 20-21—Middletown, N. Y. 
Dirt track. 
Aug. 21—Johnstown City, Pa. 


Dirt track. 


Aug. 21—Elgin, Ill. Road race, 
Chicago Automobile Club. 


Dirt track. 


Sept. 
tr 


Oct. 


25—Allentown, Pa. Dirt 
ack. 


1-2—Trenton, N. J. Di 
track. “ 


Oct. 8-9—Danbury, Conn. Dirt 
track. 


CONVENTIONS 





Jan. 29-Feb. 4— Chicago, Na- way. 

tional Passenger Car Show, Aug. 28—Canandaigua, N. Y. 
Coliseum, Auspices of July . “rceameate: Cal. Dirt Dirt track. Aug. 10—Niagara Falls, Ont. 
N.A.C.C. track. Automotive Metal Wheel 
July 4—Spokane, Wash. Dirt Aug. 27-8—Flemington, N. J. Ass’n, Clifton House. 
track. Dirt track. Standardization Discus- 

sions. 

FOREIGN SHOWS July 6—Batavia, N. Y. Dirt Sept. 5—Targa Florio Race, 
ae cant track Sicily. Sept. 16-17—Cleveland. Motor 
une -Ju — Commer anc Accessor M - 
. Be at md tractors, camions July 17 — Warren, Pa. Dirt Sept. 6—Hornell, N. Y. Dirt facturers’ pom Credit 

Antwerp. track. track. Convention. 


and engines. 





Rhode Island Plans 
$500,000 Road Season 


PROVIDENCE, June 19—Joining in 
the campaign of highway bui.ding now 
sweeping the country, Rhode Island 
comes into line with road projects ex- 
ceéding in magnitude anything ever be- 
fore attempted here. The State is in 
the midst of a “Federal aid” program 
involving $1,281,942.36 expenditure. It 
is also on the second portion of a three- 
year “highway act,” which gives $250,- 
000. annuelly, and still there is left the 
item of maintenance revenues of the de- 
partmerit ‘ef the state board, bringing 
in, by estimate, $742,000. 

Ini ‘actual results the work expected 
to be done this season, according to State 
Engineer Irving W. Patterson, will 
probably be in the neighborhood of $500,- 
000, this figure being much beyond what 
has beén laid out in any year before. 
Cities and towns will expend local money 
in amounts that would roll up a consid- 
erable total if they could be put together. 
' Nine big State highway undertakings 
are under construction at the present 
time. These, when completed, will add 
about 23 miles of macadam to the mile- 
age in the State. The importance of this 
is enhanced, however, by the fact that 
the pieces of road being built are in- 
tended to fill up “gaps.” 





Massachusetts Creates 
Aeronautic Board 


BOSTON, June 18—All aircraft op- 
erating in Massachusetts must be reg- 
istered and display an _ identification 
number, according to a ruling which has 
been approved by the Governor and his 
council. Up to the present time no ef- 
fort hag been made to enforce laws en- 
acted last year, but the increasing num- 
ber of flying machines in the air each 
day has caused Jegislators‘and public au- 
thorities to act. 

The first step taken is the creation of 
a board to pass upon all applications for 


pilots’ licenses and airplane registration. 
This board will operate under the de- 
partment of public works, and its mem- 
bers will be men interested in flying. 
serving without pay. Precautions will 
be taken to prevent passenger carry- 
ing by inexperienced pilots. 

Other duties of the board will be to 
investigate complaints and enforce rea- 
sonable rules of the air. It is not the 
intention of Commissioner John N. Cole 
to establish an aerial police force. 





Electric Makers Sign 
for Exposition Space 


NEW YORK, June 21—Several man- 
ufacturers of electric vehicles already 
have accepted invitations to have ex: 
hibits at the New York electrical expo- 
sition which will be held at Grand Cen- 
tral Palace Oct. 6-16. These displays 
will be grouped together this year. 

Among the electric vehicle manufac- 
turers who will exhibit are the Baker 
R & L Co., the Commercial Truck Co. 
of America, Lakewood Engineering Co., 
the Lansden Co., the Oneida Truck Co., 
Steinmetz company, Walker Vehicle Co., 
and.the Ward Motor Vehicle Company. 





TO SELL ACCESSORIES ABROAD 


CHICAGO, June 19.—American motor 
accessories and equipment will be handled 
by a new selling organization which has 
been formed by the County Chemical Co., 
Ltd., of Birmingham, England. The new 
organization will function under the 
name of British Sales, Ltd., but will be 
run in connection with the parent cor- 
poration. 

The Chemical company is one of the 
oldest established automobile accessory 
jobbing concerns in England and is in 


_close touch with the trade throughout 


Great Britain. The company also plans 
to enter the American market with the 
sale of British made accessories. J. 
Roland Ray Co., Conway Bldg., Chicago, 
are American representatives of the 
company. 


Harvard Plans Course 
for Student Aviators 


CAMBRIDGE, MASS., June 19—lIn 
order that Harvard may still be repre- 
sented creditably in intercollegiate aero- 
nautics after the ex-service men have 
left college, plans have been made to 
train novices in the sport next fall. 
Most of the college’s experienced air 
men will be graduated this year or at 
the end of next. 

Col. L. H. Drennan of the northeast- 
ern department plans that college men 
will be trained at summer aviation 
camps in three periods of six weeks 
each, and will receive their reserve com- 
missions at the end of the third summer. 
If this is approved by the army aviation 
committee, there will be a constant sup- 
ply of well-trained flyers to fill the gaps 
made by graduation. According to Col- 
onel Drennan’s plan the college men 
would receive $75 a month pay and 
would take the course after their fresh- 
man, sophomore and junior years. 

At present there are about 60 mem- 
bers of the Aeronautical Society at Cam: 
bridge, most of whom were trained dur- 
ing the war. Of this number more than 
half will receive degrees this commence- 
ment and the remainder will be gradu- 
ated next spring. 





RICKENBACKER ON OHIO BOARD 


COLUMBUS, June 21.—Captain Ed- 
ward V. Rickenbacker has been named a 
member of a State aviation commission 
by Governor Cox. The function of the 
commission, which is said to be one of 
the first in the United States, is to direct 
a campaign for safety in air navigation 
and to formulate rules to govern flying. 
The legislature will be asked to pass an 
act giving legal status to the commission. 
Other members are John R. Gameter, 
Akron; Col. Frank Hunter, Columbus; 
C. F. Kettering, E. H. Talbott, and Col. 
E. A. Deeds, Dayton, and Rex L. Ude! 
and F. B. Stearns, Cleveland. 
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RUSCO 
CLUTCH FACINGS 














They are dependable. This has been proven by their actual use on automotive vehicles 
of all kinds, from heavy truck to speedy roadster, in congested city traffic and on hilly 
country roads. 


Grips Strongest—Wears Longest 
THE RUSSELL MANUFACTURING CO. 


Established 1830 


38 Factory Buildings 503 Russell Avenue, Middletown, Connecticut 25,000 Shuttles 
Branch Offices 
NEW YORK, 349 Broadway ATLANTA, 60 S. Forsyth St. CHICAGO, 1438 Michigan Ave. 


DETROIT, 226 Jefferson Ave., B. 


RUSCO 
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A FAFNIR FEATURE 


An exclusive feature of Fafnir Ball Bearings 
is to be had in the design and construction of 
the Fafnir Patented Pressed Steel Ball Retainer 
illustrated above. We would call attention to the 
following points of superiori y:—. ‘ 


(1) The steel fingers which hold the re- 
tainer together cross above the pitch line of 
the balls, permitting the assembly of more and 
bigger balls 

(2) The balls are guided at their rotating 
axes, resulting in a practically frictionless re- 
tainer. 

(3) There are no screws or rivets to be- 
come loose. 

(4) The Fafnir Retainer is flexible and re- 
stlient rather than rigid. lt will conform to 
the ball curvature and will withstand severe 
shock or strain without danger of fracture. 


THE FAFNIR BEARING COMPANY 
Conrad Patent Licensee 
NEW BRITAIN, CONN. 
DETROIT Office: 752 David Whitney Bldg. 


CLEVELAND Office: 916-917 Swetland Bldg. 
CHICAGO Office: 1301 Michigan Ave- 
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SAUTOMOBIL= 


THE CLASS JOURNAL COMPANY 
: 239 WEST 39 th STREET NEW YORK CITY 
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The Area Contact 
in Gurney Bearings 


A ball in a Gurney Ball Bearing does NOT have “Point 
contact.” 


Because the contour of the Gurney races very closely 
approaches that of the balls, and because all balls are 
slightly compressed under load, a larger portion of their 
circumference coincides with the contour of the raceways. 
Thus the spots of contact are of quite an appreciable area, 
and increase at a rapid rate with increased load. 

In fact, in some Gurney Bearings each ball is capable 
of carrying as much load with safety as 26 balls of this 
same size rolling between two plane surfaces. 

The Gurney Idea of “area of contact,” together with 
the Gurney Method of assembling which permits maxi- 


mum size and number of balls, accounts for the greater 
load capacity of Gurney Ball Bearings. 


GURNEY BALL BEARING CO. 


Conrad Patent Licensee 


JAMESTOWN NEW YORK 


GURNEY 


BALL BEARINGS 
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HE problems of the automotive industry 
have demanded a productive capacity and 
a development of the product which has 
placed the factory methods, the standardization of 




















parts, and the use of production machinery far in 
advance of other industrial fields in many respects. 


For this reason the methods which are applicable to 
the heavy metal trades operations may not have 
any significance to the automotive producer. 


This applies just as much to an advertiser who is interested in 





bringing his product to the notice of an automotive manufacturer 
as it does to an editor who is considering the best practice and 
the value of the tendencies in the field. 





AUTOMOTIVE INDUSTRIES has always endeavored to pro- 
duce a publication which could be considered authoritative, and 
| in which the advertising pages would agree with the objects 
for which the publication exists. We are pleased, therefore, to 
i) get the comment that the advertisements in AUTOMOTIVE IN- 
H DUSTRIES show equipment engaged upon the character of work 
which the reader expects them to perform in his own plant. 
| This expression from a subscriber to AUTOMOTIVE INDUS.- 
i TRIES is gratifying because it indicates that the whole of the 
Mi publication is applied strictly to the automotive field and the 
| necessities of the field. 
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At the vital spot 


All the rugged strength of a good bearing will 
not save it from the junk heap if it is run while 
Laminated shims make 
Simply 


out of adjustment. 
accurate bearing adjustments easy. 


peel ’em down to fit. 


ST. LOUIS: Mazura Mfg. Co. 


LAMINATED SHIM COMPANY, 47 West 34th St., New York 


DETROIT: Dime Bank Bldg. 
ENGLAND: R. A. Rothermel, 24-26 Maddox St., Regent St., London, W. 1. 
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How Many Miles 
Do You Get From A 
Gallon of Gas? 


You get the most mileage with a RAYFIELD 
Carburetor. This has been proved by com- 
petitive tests and is one reason why the 
RAYFIELD is used as standard equipment on 
America’s highest grade cars. 


The RAYFIELD utilizes every drop of gaso- 
line and handles the present day low grade 
fuel with a marked degree of efficiency. 


Economy, plus maximum. power and speed, 
are the RAYFIELD accomplishments—insur- 
ing better performance under all conditions. 


Our engineers are ready to demonstrate 
RAYFIELD superiority as standard equip- 
ment for your car. 


Dealers and garage men will find the RayFieLp 
proposition unusually satisfactory. Write ms. 


Beneke & Kropf Mfg. Co. 


21st and Rockwell Sts., Chicago, III. 
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ity is the realization of a high 

in actual performance—a perfect 
oe hae exemplified in the design 
and performance of Clark Axles for 
Motor Trucks. 


CLARK EQUIPMENT COMPANY 
Buchanan, Michigan 


rl | Mo or Trucks 
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Reciprocal, Manufacturing Milling 


The illustration shows a 
Milwaukee Milling Machine 
milling gray iron motor- 
cycle engine cylinders at 
the rate of 300 per day in 
the plant of the Harley- 
Davidson Motor Co.,. Mil- 


waukee. 


A cut 3 15/16 x 3/8 x 1/8 in. 
deep was taken on each of 
the four sides of the cast- 
ings. Two 10-in. diameter 
side milling cutters were 
used and two sides finished 
at one time. Two cylinder 
castings were carried by the 
double fixture. While the 
cutters were operating on 
one casting, the other cast- 


ing was taken out and re- 
placed by an unfinished one 
so that the operation was 
practically continuous. A 
Milwaukee No. 1-A Manu- 
facturing Milling Machine 
was used. It will be no- 
ticed that this machine has 
a single overarm. All lat- 
est machines have _ the 
double overarm. Are you 
acquainted with Milwaukee 


features? For instance, the | 


automatic flooded lubrica- 
tion system, cutter lubricat- 
ing system, solid top, box 
section knee, constant speed 
drive, etc. 


Let us send catalog. 
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Just a Word about the Machine 
for Production 


People ask “Why do you get so much greater production with 
LANDIS Grinding Machines?” The reasons are to be found in 
LANDIS design. This 10” x 24” Plain Grinder, for example, can 
be operated with the speed of an automatic machine. Its design 
is correct; the working parts are all on the inside; the operating 
levers are all on the outside; the grinding wheel travels and the 
work table is stationary—these are a few of the reasons why the 
LANDIS is the “Machine for Production.” 











Let us send the catalogue and description 
of this and other LANDIS grinding ma- 
chines—machines for all manner of work. 


LANDIS TOOL CO., Main Office and Works Waynesboro, Pa. 
New York Office, 50 Church Street 


DOMESTIC AGENTS: 





Dewstoe Machine Tool Co., Birmingham. Harron, Rickard & McCone, San Francisco and Los Angeles. 
Elliott & Stephens Machinery Co., St. Louis. Hendrie & Bolthoff Mfg. & Supply Co., Denver. 
F. C. Richmond Machinery Co., Salt Lake City. Seeger Machine Tool Co., Atlanta. 
Hallidie Machinery Company, Seattle. Sheehan-North Co., El Paso. 
Universal Grinding Machines Cam Grinding Machines Internal Grinding Machines 


Roll Grinding Machines Plain Grinding Machines Crank Grinding Machines 
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The Packard 
Tewin-Six 


‘THe riding comfort of a 
deeply cushioned pullman, 
in motor cars, is obtained 
from ball bearings working 
on toy-like steel balls, 
which soothe the disturb- 
ing elements. mew 
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Perfectly round and vel- \ 
vety smooth steel balls 
evolved from intensive re- 
search and manufacturing 
experience, is the Hoover 
Steel Ball’s contribution to 
your riding comfort. 

HOOVER STEEL BALL CO. os 


Ann Arbor Michigan 


—_ ——_—. 
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Turret LATHES 


The Millholland 314x36 Manufacturing Turret Lathe, illus- 
trated below, is of exceptional value to manufacture where 
unskilled labor has had to be introduced to offset skilled 
labor shortage. 


It is of massive construction with large bearing surfaces. 
All parts are of substantial design and the mechanism is 
so fool-proof that the machine is practically indestructible. 
The levers are few in number and easily accessible for the 
operator. 


A study of the specifications, equipment and details of con- 
struction of the Millholland Manufacturing Turret Lathe 
will bring out the desirable points for consideration in any 
mass-production problem. If such a matter is now up for 
solution, the Millholland Lathe will solve it effectually and 
economically. 


Mullholland Machine Co. 


Agents in All Principal Buying Centers 
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“\ Turret Screw MACHINES|||| 


A combination of high speed, extreme accuracy and sim- 
plicity of operation are offered the Automotive Industry tt 
in the Millholland Turret Screw Machine. + 





gb OE Be In addition to rigidity and accurate construction, the out- 

BEE standing feature of the Millholland Turret Screw Machine 
is the design of the double friction, back geared headstock. 
they By shifting two friction levers on the headstock, three spin- 
; dle speeds are instantly available for each step of the cone 
—nine in all—which can be made with the spindle running 
at any speed. 





Multiple operations, such as turning, boring, facing and 
grooving at one time used for the longest operation, are 
possible with the Millholland Turret Screw Machine. In- 
vestigate this machine and its possibilities. It will open A4TT 
the way for greater and more economical output. a 





























Indianapolis, Indiana 
New York Office: 111 Broadway—Room 622 
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OBERTING MOTOR 


SPECIFICATIONS i 


Cylinders — 4, cast 
en-bloc. 1 Simple valve 
Bore — 3% __inches— Adjustment 
stroke 5% inches. made with 
Valves — Extra large out soiling 
1% inch interchange- hands. 
able in removable 
head, which is held 
in place by 10 heat | | 
treated steel studs. | | 
Push Rods—Tubular, He 
ball and socket. (Note + 
valve adjustment nut 1] 
and screw on top.) 
Crankshaft—.40 car- 
bon steel, 3. babbitt 
bearings counter 
balanced. Diameter 
2% inches. 
Connecting Rods— 
Drop forged, semi-fin- 
ished, ‘‘I’'-beam with 2 ylinde bal 
scuppers on caps. drops inte G 
Pistons — Opt ional, crank case.s \ 
her or grey Prevents ez- 
ron. neRs il e 
Oiling — Force feed pecs gale ng 
and splash system buastion 
Has many unusual chamber. 
service features. 
Flywheel—16_ inches ° 
diameter cast iron, 
semi-finished. Ma 
chined for single plate 
dise clutches. Start- P 
ing motor flange pro- 3% Oil pump 
vided. driven by Lj 
Cooling — Thermo-sy- eccentric « JE 
— . cam shaft 
phon system. extra iw 
large water inlet and Positive un- 
outlet passages. failing fe 
Timing Gears—Spi- 
ral type, 1 inch face, 
8 pitch 
Valve System — En- 
closed in aluminum 
eover,—oil, dust and 
dirt proof. 4 Note ez- 
Intake Manifold— tra lara 
A snecial feature. 2.- & Sg 
Cast in head requir- ec aunter 
ing no hot spot or b alanced 
other pre-heating de- crank 
vice. shaft. 
Magneto—Ontional 
Carburetor — Op- 
tional. 




























5 Extra large 
valves. Cylin- 
der coun ter- 
bored allows 
large free valve 
openings, 





- 


| 
Tak 


Sow 


| 


=) l 


we 


Spark plug ac- 
cessibility. 





~~ | 


Flexibility— 
Power 


Here is a revelation in 
flexibility and power. 
From the soft purr of 
the idling engine to the 
compelling roar of its 
fully expressed power is 
a wide range of speed 
variations. And so it 
picks up its load, swing- 
5 ing into smooth silent 
demonstration. The 
Loosen 12  Oberting Motor gets the 
bolts and ex- fullest expression from 
Ad Sc on every ounce of fuel. 
in ten mine This economy-plus- 
power feature is well 
worth considering. 























In Assemblage only four sizes of nuts are used 
and so simple is the engine that it may be entirely dis- 
mantled and rebuilt by two men in less than two hours. 
Crank shaft bearings can be exposed in ten minutes. 


This feature of Oberting design is well worth inder head. This makes all pre-heating devices 
considering when the matter of selecting the unnecessary. The -fuel is thoroughly broken up 
proper motor arises. Quick accessibility such as and heated just as it enters the combustion 
this marks another step forward in motor de- chamber. This is accomplished through the posi- 


| velopment. tion of manifold and an interior “breaking up” 


device. The importance of such a form of design 


Especial attention is also called to the oiling sys- is very obvious. 


tem on the Oberting motor. We use the com- 


bined splash and force feed, with improvements The Oberting motor is a splendid creation of 
which guarantee full automatic lubrication of simplicity, accessibility and endurance. A full 
every moving bearing part. investigation will bring out its many service 
features in detail. 

The valve-in-head arrangement gives ; 

over-sized valves and maximum even Car, truck and tractor designers can have 

compression in all cylinders. full information on request. Write for 

it, and send your requirements for next 

The intake manifold is cast directly on the cyl- year’s production. 


THE OBERTING MOTORS CO. 
CLEVELAND OHIO 
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G. & E. Hobbing Machines Are Noted For 
Their Strength, Accuracy and Speed! 


HE GOULD & EBERHARDT 18-H Gear Hobbing Machine is espe- 

cially designed for accurate and rapid cutting of transmission gears, 
fly wheels or starter rings, timing gears, sprockets, clutch discs, steering 
worm wheels, worms, splines, etc. 











Our Engineering Department will gladly in- 
vestigate YOUR gear cutting problem and 
suggest the proper equipment and methods 
for handling your particular work. 











VELA Rp. r— 


PERS a 
MACEIIN ERY 


NEWARK, N. U.S.A. 
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S a job of machining this stud 
blank presents no tooling difficul- 
ties whatever. 


( . () | 
Formerly work of this character 
psi. was turned out one-at-a-time in single- 
B A N | k S spindle automatics. 


To-day it is being handled six-at-a- 
time in “New Britain” Sextuple Auto- 


P H matic Bar Machines at a rate practi- 
er our cally six-fold that previously obtained. 


To its capacity for greatly increas- 
ing production add the saving in floor 


space and first cost of machines, and 
The you have the secret of the New Brit- 


Its interest lies in its very simplic- 
ity and the resultant possibilities for 
rapid production. 


eee 








ain’s rapid adoption on such work 


; ; as nuts, sleeves, rolls, pipe couplings, 

New Britain piston pins, and other es soaairinn 

> drilling, facing, chamfering and cut- 
Machine ting off only. 

Perhaps you have machines tied u 

Company on anal ste which could more peti 4 

New Britain, Conn. itably be used on other work. We’d 

U. S. A. like to look into the subject with you. 


Write for Bulletin No. 955. 
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THOUSANDS of | 
Garages, Automobile 
e-Accessory Dealers 


are making extra money selling 


USL Batteries. 
The USL Battery-Sales: Plan. 


gives the Automobile Trade 
their rightful recognition. Re- Acme Battery Co. 
charging and repair work may One of the chain of netion wide 
be done in your own shop or 
at a USL Golden Rule Service 


Station. 














May we send you the booklet 
that tells you all about it? 


U.S. Light & Heat Corporation 
Niagara Falls N. Y. 





WARK 





stora ge 
B batteries 
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In the final analysis it is 
the regular day-in-and- 
day-out jobs that are 
turned out under the Tri- 
angle “D” Brand that im- 
presses the user with the 
consistent quality of De- 
troit Castings. 











The brake blocks shown 
below represent one of 
the many regular parts 
turned out for the builder 
of a leading car and truck 
—a company noted for the 
high and consistent qual- 
ity of their product. 


Castings from two ounces 
to twenty-one tons. Both 
the converter and open 
hearth methods used: 


DETROIT STEEL 
CASTING CO. 
Detroit Mich. 


er ee er! 
ATR 


<9, 
Pas 
Sie. 
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The Hendey Operator Can Focus 


The real underlying reason why Hendey 
Lathes are the universal lathe favorites 
in toolrooms everywhere, entirely aside 
from their precision, is the fact that the 
operator's entire attention can be devoted 
to the work in hand. Any machine that 
requires continuous attention is more of 
a hindrance than an aid. The Hendey is 
so handily operated and the tools so easily 
brought in contact with the work that un- 


Torrington, 


Singer Bldg., New York City 
Oliver Bldg., Boston, Mass. 


All His Attention on the Work 


divided attention to the actual turning of 
the piece is assured. 


That’s why the skilled toolmaker, the am- 
bitious toolroom foreman, the work- 
speeding production manager and the 
forward-looking shop executive place so 
much confidence in Hendeys. 


If you as a machine tool buyer don’t know 
Hendeys—INVESTIGATE! 


HENDEY MACHINE COMPANY 


Conn. 


Cc. of C. Bldg., Rochester, N. Y. 
618 Washington Blvd., Chicago, Ill. 





LATHES 





SHAPERS 





MILLERS 
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“A PUNCH WITH WEIGHT BEHIND IT’— 


THIS 14” EXTRA HEAVY PLAIN TURNING LATHE IS BUILT WITH 
TWO TYPES OF HEAD—EITHER THE SINGLE BACK-GEAR AS SHOWN IN 
THE PHOTOGRAPH OR WITHOUT BACK-GEARS, BUT WITH A FRICTION 
CLUTCH AND BRAKE FOR QUICK START AND STOP OF SPINDLE. 


A GREAT MANY INDUSTRIES HAVE USE FOR A ROUGH TURNING 
LATHE OF THIS SORT WHICH HOGS OFF STOCK QUICKLY AT LOW COST. 


THIS REED-PRENTICE HAS A REPUTATION OF SPLENDID WORTH 
ESTABLISHED BY FOURTEEN YEARS OF CONSTANT HARD WORK. 


WE WOULD LIKE TO HAVE THE PLEASURE OF EXPLAINING TO YOU 
ITS PRESENT EFFECTIVENESS. 


MANNING, MAXWELL & MOORE, INC. 


NEW YORK, BOSTON, NEW HAVEN, PHILADELPHIA, ba ee BUFFALO, MILWAUKEB, 
CLEVELAND, CINCINNATI, CHICAGO, ST. _— SEATTLE, 
SAN FRANCISCO, DETROIT 


EXPORT OFFICE CANADIAN FAIRBANKS-MORSE CO.,LTD. CANADA —- SEED EMENTECN OO 


mn ta FENWICK FRERES—FRANCE MAJESTIC BLDG. 


WMU« 


4 
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” The Bijur Shift 


Positive Automatic Engagement 


A “‘start’’ with a Bijur Shift 
is a Sure Start—never a jam 


The enormous advantage of engaging the starting motor with 
the flywheel automatically by merely pressing the starting switch 
has brought this system into wide use in spite of the defects 
of the engaging mechanism used before the Bijur pinion shift was 
introduced. 


The collection of levers to shift the pinion, drop the brushes, 
make switch contacts, etc., found on earlier models, has been 
discarded and a simple small starting switch with no complications, 
is placed in a position where it can easily be reached in the 
circuit of heavy cable between battery and motor; thus the faults 
of imperfect engaging mechanism need no longer be tolerated, 


In the Bijur shift the pinion is not internally threaded but is 
smooth bore, and slides on a smooth shaft, along which it is 
pushed by a compression spring. A threaded nut pushes spring 
and pinion ahead of it into mesh with the flywheel but never 
reaches the latter. Hence the pinion cannot jam. On the con- 
trary, when teeth occasionally méet end to end, the pinion presses 
against the flywheel with a light spring pressure, then snaps into 
mesh—does it 100%—10,000 times out of 10,000 with never a 
failure, and the wear in the flywheel teeth that arises from forcibly 
feeding the threaded pinion against the flywheel is eliminated. 


The development made possible by the Bijur Shift means an 


increase of 25% in starting torque yet the starting motor remains 
the same size as before. 


The Bijur line of starters includes the well-known, non-jamming, 
backfire and flywheel-breaking prevention features found only 
in the Bijur direct automatic shift design. 


Bijur Motor 
Appliance Company 


Hoboken CG 
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Why the Bijur Shift 
Exceis 


Automatic Engagement 
Positive Engagement 

Small Motor Pinion 
Backfires Harmless 

No Pinion Jamming 

No Driving Spring 

Fully Enclosed 

Not Disabled by Oiling 
Shockless 

Noiseless 

Light Weight 

Current Economy 

Cold Weather Ability 
Harmless to Press Starting Switch 
with Engine Running 

No Intermittent Ticking of 
Pinions Against Flywheel 
Found only on 

Bijur Starting Systems 
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Fourteen Tools working 
simultaneously finish 
this ptece in time it 
takes to make longest 
single cut 


The second Of 


Two Operations 


OrRECTION 


' This job is handled on two FAY 
Lathes, handled by one operator and 
represents the acme of multiple tool- 
ing. 

The largest single cut determines the 
entire production time. 
The FAY WAY has solved many a 


knotty production problem on an 
endless variety of turned parts. 


Saae 








THE PIECE ‘ i i 
Our engineers await your call in help- 


ing to solve your particular problems. 


Send sample piece or blue-print. 


Jones & Lamson Machine Co. 
Springfield, Vermont 


San Francisco, California, 503 Market Street; London, 
E. C., 109 Queen Victoria Street; France, Spain and Belgium, 
F. Auberty & Co., 91 Rue de Maubeuge, Paris; Japan, Korea, etc., 
Mitsui Bussan Kaisha, Ltd., Tokio; Holland, Spliethoff, Beeuwkes & Co., 


Leuvehaven, wz. 159 Rotterdam; Australasia, McPherson’s Pty, Ltd., 
Melbourne. 





THE FAY WAY 
of 
MACHINING 
TRIPLE GEAR BLANKS 


FOR THE FIRST OPERATION ON THIS JOB SEE OUR “AD” OF LAST WEEK 
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The Aeroplane—and 
‘‘Barnes-Made” Springs 


In an aeroplane the lives of those who fly—as. 
of course, the safety of the machine itself—de- 
pend primarily upon springs. 


From the smallest springs in the controlling 
mechanism or magneto to the heaviest coil 
spring in the landing chassis, every one must be 
of an exact temper and quality to insure proper 
performance. Sufficient tensile strength to 
stand up under the grind of normal usage and 
sufficient ruggedness to withstand sudden emer- 
gency are factors of vital importance. 


Throughout the entire development of the aero- 
plane, inventors and designers have specified 
“Barnes-Made” Springs for many of its most 
vital parts. 


Ghe Wallace Barnes Company 


“Spring Makers for Three Generat 


Main Office and Works -— Bristol,Conn. 


on, Book Bldg., Detroit 
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Let’s Use the Right Name 


The name “Screw Machine” is no longer 
appropriate when applied to the modern Turret 
Lathe. It is seldom used for making screws—(auto- 
matics serve the purpose better for large quantities). 
Its field of work is as universal now as that of the engine 
lathe. Where bar work was almost the only product 
ten years ago, chucking work is now in the majority. 
Then, too, the modern Turret Lathe has in its design 
and construction characteristics and power to handle 
tough forgings and alloy steel parts that would be 
superfluous for making screws. The Automobile 
Manufacturer used them for machining pistons, hubs, 
steering arms, differential housings, and a number of 
other parts. 


A natural reluctance to change a trade 
name so long used may be wise for a time, but we think 
the mechanical world prefers to call a machine by the 
name acquired by its evolution into a wider field, and 
not by the name of the limited field it occupied years 
ago. 

The Screw Machine of yesterday is a Tur- 
ret Lathe today. Let all users and manufacturers join 
with us in dropping the old term “Screw Machine” 
when applied to Turret Lathes. 


The Warner & Swasey line consists of the 


No. 2—A Universal Hollow Hexagon Turret Lathe 

(Bar Capacity—2'42” x 29” or 3%" x 29’”—12” Chuck Capacity) 
No. 3—A Universal Hollow Hexagon Turret Lathe 

(Bar Capacity—3%” x 44” or 444" x 44”—16” Chuck Capacity) 
No. 4 Universal Turret Lathe—(Capacity 14%” x 10’—16” Swing) 
Nos. 1 (%” x 4”)—2 (1” x 6”)—4 (14%” x 8”) Plain Turret Lathes 
Nos. 2 (1” x 6”)—4 (14” x 8”)—6 (244” x 12”) Geared Friction Head Turret Lathes 
Brass Turret Lathes —Brass Working Machine Tools 


The Warner & Swasey Company 


CLEVELAND, OHIO, U. S. A. 
New York Office: Singer Building Boston Office: Oliver Building Buffalo Office: Iroquois Building 
Detroit Office: Ford Building Chicago Office and Show Room: 618-622 Washington Boulevard 
DOMESTIC AGENTS: FOREIGN AGENTS: 
Fulton Supply Company, Atlanta, Ga. Charles Churchill & Company, Ltd., London, Birmingham, Man- 


Young & Vann Supply Company, Birmingham, Ala. 


Woodward, Wight & Company, New Orleans, La. chester, Bristol, Newcastle-on-Tyne, Glasgow. 


Salt Lake Hardware Company, Salt Lake City, Utah. Allied Machinery Company, Paris, Turin, Zurich, Barcelona, 
Smith-Booth-Usher Company, Los Angeles, Calif. Brussels. 

Fred Ward & Son, San Francisco, Calif. Wilhelm Sonesson Company, Malmo, Copenhagen, Stockholm, 
Portland Machinery Company, Portland, Oregon. Gothenburg. 

Hallidie Machinery Company, Seattle, Wash. R. 8. Stockvis en Zonen, Rotterdam. 

Sw agg ~~ Mfg. & ‘Supply Company. Denver, Col. Benson Brothers, Sydney, Melbourne, Adelaide. 


Yamatake & Company, Tokyo. 

CANADIAN AGENTS: Anderson, Meyer & Company, a ee Pekin, 
i " . Hankow, Canton, Yumanfu, anghau, Kalgan. 

~ > x eer ae al a. a Brossard-Mopin & Company, Saigon, Singapore, Haiphong. 

Williams & Wilson, Ltd., Montreal. McLeod & Company, Calcutta. 
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NE hundred and twenty times per hour the Ohio Tilted Rotary 
automatically goes through a cycle of operations. 


The operator puts in and takes out of the fixture, one hundred 
and twenty of the brackets shown below. 


Four inserted blade face mills mill the four surfaces indicated at 
the rate of 120 per hour—every hour. 


The fixture has but two work-holding positions. 
The material is malleable iron. 
The rate of feed is 14.4 inches per minute. 


OS. TERLEIN SAYS: 














Why work four sets of Equally as impressive production fig- 
cutters on four ma- ures on job after job have proved 
chines when the Ohio this machine to be a_ production 


wonder. On any job that can be 
handled on the Ohio Tilted Rotary 
production time is cut from minutes 
j to seconds per piece. INVESTI- 
GATE! 


Tilted Rotary with one 
set of cutters can do the 
work? 


Lao 


OESTERLEIN MACHINE CO. 
CINCINNATI, OHIO 


MILLERS GPPTfo)cxinvers 
— 


“TOOLS IN WHICH EVERY OUNCE WORKS” 


THESE 4 
SURFACES 
MILLED 
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250 Ames Dial Cylinder Gauges go to Cadillac 


AUTOMOTIVE INDUSTRIES 


THE AUTOMOBILE 











to Save Nine-tenths of the Cylinder Gauging Time 
You Get the Reading at a Glance 








Send 'TODAY for our cata- 
log, “Dial Gauges.” A read- 
ing will prove just what 
Ames Dial Gauges will mean 
in greater accuracy and 
speedier production in your 
shop. Price quotations come 
with each catalog. 





T CADILLAC, Ames dial gauges are employed as regular equipment 

A to assure absolutely accurate production. The above shipment of 

250 dial cylinder gauges, which recently went to Cadillac for use 

in their factory and service stations, shows what these people think of 
Ames dial gauges. 


Not only do they gauge a cylinder in one-tenth the usual time, but their 
extreme accuracy and ease of application make them of unusual value in 
any shop where cylinder work is done. 


No matter what size engine you build, if the cylinder bore is too large or 
small, out of round, or not straight, this gauge will instantly show the 
error to a quarter thousandth of an inch. 


Easy to Use 


In testing a cylinder bore during grinding, after the wheel head has been 
withdrawn, it does not have to be moved from line of work, as the gauge 
is small enough to slip in between wheel and work, thus leaving the wheel 
setting undisturbed. 


The cylinder gauge is but one of the hundreds of applications of Ames 
dial gauges. They are standard equipment on close limit work in many 
of America’s finest automotive plants. 


Our booklet, “Dial Gauges,” tells our story. It deals with gauges that 
will fit perfectly into your most difficult measuring problems. It stands 
for increased accuracy of product. 


B. C. AMES COMPANY 


WALTHAM MASSACHUSETTS 


N\ ES CO. 


WALTHAM MASS.U.S.A. 
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Inlet and Exhaust Valves 
Hardened and Ground Bolts 





SPECIALIZED SERVICE—AND WHAT IT 


MEANS TO YOU 


When you want Poppet Valves, Hardened 
and Ground Bolts in small quantities where 
do you go? 

To the Quantity Producer—to the plant 
equipped to handle large orders? 


If you do—you know the inevitable result— 
your order for five or ten thousand parts is lost 


in the shuffle. 


We specialize on orders within the ten thou- 
sand limit—have developed our entire equip- 
ment to handle that kind of work. 


Consequently our service is impressive evi- 
dence of our methods. 


We would like to quote you on your next 
requirements. 


Send us samples or blue prints today. 


THE FORD-CLARK COMPANY 


The Big Plant Specializing On Small Orders 
3125 PERKINS AVE., CLEVELAND, OHIO. 
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Rockford Boring Machines Speed Up Production 


Never before in the history of the Automotive Industry have the possibilities been so 
great, or the schedules for production so large, as this year. 

Passenger cars and trucks are bought these days—not sold. There is still a slight resis- 
tance in the tractor field, but it is rapidly disappearing in the face of the demonstrated prac- 
ticability of Power Farming Equipment. 

Yet the manufacturers are handicapped in their production through lack of labor. The 
labor available is so high priced, that it has become necessary to install repetition machinery 
to maintain schedules. 

Rockford Heavy Duty Horizontal Boring and Drilling Machines for crank case, transmis- 
sion case and rear axle work for automobiles are daily turning out a large quota of work in 
the largest plants in the country. 

They lend themselves readily to application of multiple drive heads for boring from two 
to ten holes at a time. Two or more pieces can be operated on at one time conserving floor 
space and operators. 

Built to customers’ specifications as to spindle height above table, length of table and dis- 
tance between spindle ends. 

Investigate the Rockford line. Send for descriptive literature. It will show you the way 
out of your production difficulties. 


ROCKFORD DRILLING MACHINE Co. 


Rockford, Illinois ia | 
Canadian Agents: Rudel-Belnap Machinery Co., Montreal and Toronto 


E. L. Essley Machinery Co., 552 Washington Blvd., Chi- 
cago, Ill.; Marshall & Huschart Machinery Co., 334 


Henry Prentiss & Co., Inc., 520 University Block, Syra- 
North Capitol Ave., Indianapolis, Ind.; Marshall & Hus- “4 


suse, N. Y.; Henry Prentiss & Co., Inc., 315 E. B 


chart Machinery Co., 905 Chemical Bldg., St. Louis, Mo.; 
Henry Prentiss & Co., Inc., Singer Bldg., New York 
City, N. Y¥.; Henry Prentiss & Co., Inc., 724 Prescott 
Ave., Scranton, Pa.; Herberts Machinery & Supply Co., 
405 E. Third St., Los Angeles, Calif.; Henry Prentiss & 
Co., Inc., 607 D. S. Morgan Bldg., Buffalo. N. Y.; Henry 
Prentiss & Co., Inc., 49 Federal St., Boston, Mass.; 


Bidg., Rochester, N. Y.; Somers, Fitler & Todd Co.,. 328 
Water St., Pittsburgh, Pa.; Monarch Machinery Co., 
300 Third St., Philadelphia, Pa.; Strong, Carlisle & 
Hammond Co., 270 Jefferson Ave., Detroit, Mich.; Strong, 
Carlisle & Hammond Co., 326 Frankfort Ave., N. 
W., Cleveland; Herberts Machinery Co., 168 Second St., 
San Francisco, Calif. 

Foreign Representative: Burton, Griffiths & Co., London. 
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¢6¢TIXHE Boss thought any old oil 
would go — but he soon 
learned better. 


“His trade likes this SUPREME 
AUTO OIL—It leaves less carbon, 
and your engine runs sweetly—no 
bearing knocks.” 


























Dealers and Motorists are satisfied with 





Supreme Auto Oil 


Its less carbon feature, combined with viscosity and 
wearing qualities possessed by the Light, Medium, Heavy 
and Extra Heavy, has popularized it with more than a 
million motorists. 


It is free from paraffine which forms a sticky gum on 
piston heads to which free carbon readily adheres, 


being hardened by the excessive eae | 
a 
oles ee ; 
Write us if your MoreP 
dealer doesn’t have it. ey 
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“A time-proved quality that 
extends to every part of 
every Rivett product and 
is reficcted in the work 
they do.” 


Why Does the Rivett 
Make Good on 
Automotive Work? 


Because of its 
adaptability to the 
needs of this field 


AUTOMOTIVE INDUSTRIES 
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“A never-ending service in 
promptly supplying repair 
parts and operating assist- 
ance when needed insures 
the profitable performance 
of Rivett Products from 
the day they enter your 
plant.” 








XX 


To meet the present-day demand 
for quality of product, together with 
quantity and low-cost production, 
the automotive manufacturer insists 
that his machine tool equipment be 
accurate, fast and easy to handle. 
That’s why so many manufacturers 
put internal grinding up to 2” in 
diameter on a 


RIVETT 


No. 103 
INTERNAL 


GRINDER 


Full automatic, this super-accurate ma- 
chine handles volume production in a 
way that counts big on production and 
cost sheets. 


Let us tell you about this machine in 
detail. Write TODAY—NOW. 


SPECIFICATIONS 


Automatic Range 1/64” to 2” dia. 
Automatic Table Travel 2” 

Hand Table Travel 11” 

Swing of Work Head 8” 
Automatic or Hand Cross Feed 
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BRIGHTON DISTRICT of BOSTON, MASSACHUSETTS 


MAKERS OF THE WORLD~ KNOWN RIVETT PRECISION LATHE” 


RIVETT LATHE a70 GRINDER COMPANY 
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A. S. Steel Reamers (manu- 
factured in quantity), should- 
ers rounded to .020'' on a 
Dumore Grinder set up in 
a hand milling machine. 


Good Results on 
Manufacturing and 
General Utility Work 


Dumore Grinders are never idle at at extremely low operating costs. 


the Bilton Machine Tool Company, The large photograph shows the Du- 


(Bridgeport, Conn.) plant. Their con- more Grinder used for sharpening the 
venience and adaptability make them — end teeth on milling cutters—the others 


as useful for special jobs as on the _jjJustratea unique set up of both grind- 


standardized operations of routine er and work on a manufacturing job. 
work. Dependably accurate and Ask us about Dumore Grinders and the 


almost fool-proof, they rarely need shops that use them. You will be amazed at 
repairs and can be counted on to their wide application and general popularity 
do excellent work of wide variety on all classes of work. 


WISCONSIN ELECTRIC COMPANY 


6924 Sixteenth Street RACINE, WISCONSIN 


UMORE?: GRINDERS 
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From careful observation it has 
been determined that fully 90% of 
the motor trouble originates in the 
bearings. 


The “high spot” areas in the imper- 
fect, hand-scraped bearing carry the 
load and it is here, through faulty 
lubrication, that metal to metal con- 
tact comes, starting the “pick up.” 


A “pick up” of a thousandth of an 
inch makes a high riding point that 
causes a hot bearing. Unless this 
“pick up” can be immediately cut 
away and the bearing freed, serious 
consequences result. 


A pinch of TIMESAVER Bearing 
Abrasive Compound mixed in the lu- 
bricating oil will almost instantly 
grind the bearing free and end the 
trouble, but— 


If the bearing had originally been 
ground in with TIMESAVER Com- 
pound it would have had a uniform 
surface for the film of oil, insuring 
perfect lubrication. Hence there 
would have been no metal to metal 
contact and no “pick up.” 


Because TIMESAVER Compound 
will not cut iron or steel and because 


90% of all Troubles 


are Bearing Troubles 


it is soluble in oil, which causes it to 
lose all abrasive power after a few 
minutes use, it is absolutely safe, 
even in the hands of the most inex- 
perienced. : 


TIMESAVER Compound is unique ° 
among abrasives. There is nothing 
else in the world like it. It will pro- 
duce perfect surfaces in any size or 
type of babbitt, brass or bronze bear- 
ings in about a quarter the time 
taken in hand-scraping. 


Thousands of users in the marine, 
automotive and mechanical fields 
have. already discarded other meth- 
ods for the TIMESAVER way of 
fitting bearings. If you are not yet 
familiar with the marvelous results 
being attained, mail the attached 
coupon with.$1.50 and a trial can will 
be sent you. Your money will be re- 
funded if you are not entirely 
satisfied. 


Our consulting engineer, Mr. Wil- 
liam D. Jones, is at your service to 
assist with production problems in- 
cident to the adoption of TIME- 
SAVER. 





M. T. K. SALES CORPORATION, 296 Andrews St., Rochester, N. Y. 


International Distributors Timesaver Bearing Abrasive 
Manufacturers, M. T. K. Products Company, Seattle, Wash. 





Branch Supply Stations 


Timesaver Sales Corp., 370 W. 51st St., 
New York City. 


U.S. Products Co., 224 Highland Bldg., 
Pittsburgh, Pa. 


Timesaver Sales Co., 403 American 
Trust Bldg., Cleveland, Ohio. 


Timesaver Sales Co., 513 Chamber of 
Commerce Bldg., Chicago, Ill. 


Timesaver Sales Co., 1120 Nicollet Ave., 
Minneapolis, Minn. 


J. H. Weber & Son, 318 Central Bldg., 
Los Angeles, Cal. 


Western Motor Supply Co., Shadbolt and 
Boyd Iron Co., Milwaukee, Wis. 


Henderson & Nilen, Helena, Mont. 
Modern Specialty Co., Fargo, N. Dak. 








USE THIS COUPON 


M. T. K. Sales Corporation, 
296 Andrews St., Rochester, N. Y. 


Enclosed $1.50 for ounce can of 
Timesaver Compound with directions. 
Money back if not satisfactory. 




























































The Drive of 
Efficiency 


MORSE 


Positive as 
Gears 





AUTOMOTIVE 
THE AUTOMOBILE 


PY CHAINS 


Longer Life 


FRONT END_ 


We take great pleasure in announcing that the new Studebaker 
is equipped with the Morse front end drive. 


Make your product better by joining the ranks of the famous car 
makers who use the Morse front end drive. 


MORSE CHAIN CO. 


Detroit Sales and Engineering Office: 1003 Woodward Avenue 
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The Drive of 





Flexible as 


| DRIVES 





Largest Manufacturers of 
silent chains in the world 


Ithaca, N. Y. 
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tf job of the center annular 
ball bearing in Little Giant 
Air Drills is to support the 
crankshaft on both sides of the 
main driving gear. Incidentally, 
it saves air and reduces upkeep 
costs. 


And eliminated crankshaft 
troubles mean decreased stop- 
page for repairs—more work 
units per drill. 


THE AUTOMOBILE 


& eliminate 
’ this bearing 


—but you can't eliminate its job 


Three-point ball-bearing suspen- 
sion is a Little Giant feature. It 
is one of many features that make 
Little Giants your logical standard 
air drill. Every Little Giant 
feature has an essential purpose. 


Requisition a trial Little Giant 
from large stocks now carried at 
the Company Branches listed 
below. And ask for new bulletin. 


Chicago Pneumatic Tool Company 


Chicago Pneumatic Building 


- 6 East 44th Street 


- New York 


Sales and*Service Branches all over the World 


*MINNEAPOLIS ®PHILADELPHIA RICHMOND 


Houston MILWAUKEE *#NEw YORK *PoR’ 





OIL AND GAS on 


*SEATTLE BARCELONA BRUSSELS 


go Cc 


BUENOS AIRES #! — JOHANNESBURO 


®#SAN FRANCISCO TUCSON BomMBAY Capiz HAVAN. LisBON MILAN aa 





ROCK DRILLS :: 
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ole 


Drills 
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Toxyo WINNIPEG 
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BOYER PNEUMATIC HAMMERS-*LITTLE GIANT PNEUMATIC AND ELECTRIC TOOLS 
CHICAGO PNEUMATIC AIR COMPRESSORS --VACUUM PUMPS: Ss *: COAL DRILLS 
AL L 
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FIEXITE 





Assembly of FLEXITE Patented Heavy Duty 


Universal Joint. 






Propeller Shafts 


and Universal Joints 





Success Proved by Service 


Flexite Patented Heavy Duty Universal Joints are working 
in steady, unspectacular fashion in Sanford Motor Trucks 
operated by the largest and best-known industrial enter- 
prises in the United States, as well as for hundreds of small 
firms and individuals. 


The record of the success of FLEXITE in the produots of 
the leading truck manufacturers proves the correctness of 


FLEXITE design and the constant vigilance in research and 
manufacturing by FLEXITE Engineers. 


Send for Bulletin. 


Makers of Flexite Patented Heavy Duty and Medium Duty Universal Joints 


and Propeller Shafts, and Flexite Standard Magneto and Generator 
Couplings. Flexite Discs for All Purposes. 








Factories, Newark, N. J. 





- Laboratories Inc. 





G. A. UNGAR, General FIEXITE 


Communications tor 
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New York Office, Woolworth Bldg. 





Sales Agent, Room 4001 Woolworth Bldg. 
New York City 
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No. 5 Little David 
Dril)] Boring Body 
Frames. 


L-R 
Products 


Air Compressors (any style, 
capacity or drive) 

Aftercoolers, Air 

Chipping Hammers, Pneumatic 

Condensers, Steam 

Couplings, Hose 

Drills, Pneumatic 

Grinders, Pneumatic 

Hoists, Pneumatic 

Hose, Pneumatic 

Oil Engines 

Pumps, Hydraulic 

Pumps, Vacuum 

Receivers, Air 

Reheaters, Air 

Riveting Hammers, Pneumatic 

Woodborers, Pneumatic 








More and more automobile manufacturers and part 
makers are adopting or extending the use of LITTLE 
DAVID PNEUMATIC TOOLS in their shops, because 


of their simplicity, sturdiness and power. 


) 


Write our nearest branch for particulars. 


Ingersoll-Rand Company 11 Broadway, New York City 


Birmingham Denver Juneau Pittsburgh 
Boston Detroit Knoxville Salt Lake City 
Butte Puluth | Los Angeles San Francisco 
Chicago El Paso New Orleans Seranton § 
Cleveland Houghton New York Seattle 

Dallas Joplin Philadelphia St. Louis 


-Rand 


165-P-T 





Ingersoll 
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Offers the utmost in efficiency 





and durability. 


Fans for all standard and spe- 


cial installations. 


SERVICE PRODUCTS CORP. 


INDIANAPOLIS INDIANA 
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EXCLUSIVE INTERNAL 
GEAR 
ADVAN- 
TAGES 
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Group of Fellows Gear Shapers at Work in the Plant of the Russel Motor Axle Co., Detroit, Mich. 


The following are a few of the many exclusive advantages of the internal gear as a 
final rear axle drive for commercial cars, trucks, and tractors. 
1. Ease and simplicity of manufacture. 
2. Efficient under all conditions of road and service. 
3. Ease of adjustment and repair. 
4. Serviceability and long life. 
The internal gear is a simple proposition from the standpoint of manufacture. It can 
be cut on the Fellows Gear Shaper with the same ease and dispatch as an ordinary external 


spur gear. No attachments of any description are necessary. The same Gear Shaper 
Cutter is used in cutting the internal gear as that used for cutting its mating pinion. 


The internal gear forms its own housing, protecting it from dust and dirt. It requires 
little if any attention, and is always in alignment. It is efficient at all speeds, does not 
“lock” and is not affected by inequalities in road surface. 

Any garage man can adjust or repair an internal gear, because minute adjustments 
are unnecessary. 

The internal gear does not become inefficient, even after severe service, which is true 
of both the worm and chain drives. It, therefore, has a much longer life. 

If you are interested in this subject, why not get in touch with our Engineering De- 
partment and have the advantages of the internal gear explained to you in detail? This 
service is yours for the asking. 


The Fellows Gear Shaper Co. 


Springfield, Vermont, U. S. A. 


Foreign Agents: Alfred Herbert, Ltd., Coventry, Japan; Societe Anonyme Alfred Herbert, Barce- 


England; Societe Anonyme Alfred Herbert, Paris, 


Ilona, Spain; Societe Anonyme Belge Alfred Her- 


France; Societa Anonima Italiana Alfred Herbert, bert, Brussels, Belgium; Alfred Herbert, Ltd., Cal- 
Milan, Italy; Alfred Herbert, Ltd., Yokohama, cutta, India. 
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The Cowan Trucking System Speeds Production 
In The Pierce-Arrow Automobile Plant 


The Cowan System plays an important part in buiiding Pierce- 
Arrow cars and trucks at the Buffalo, N. Y., plant. The raw 
material is loaded onto skids or platforms and wheeled to the 
various finishing machines until the complete part is made. 


pee Ses & The Cowan Transveyor, and the platforms, which are built at the 
plant, does away with all unnecessary loading and reloading. 
The Pierce-Arrow Company have found out that the Cowan TransSveyor 
is something more than an improved trucking device: it is a modern 
system that has completely revolutionized the loading, unloading and 
transporting of machine parts in their factory. 


Cowan Transveyors are made entirely of high grade steel, except the 
wheels and the brass hydraulic ram cylinder. Made in 18 sizes and styles. 
A five year written guarantee against defective material and defective 
workmanship goes with eack one. 


There is a Cowan representative in your territory that gives persona 
service. Let him look over your plant and tell you how to cut down 
the pay-roll and speed up production. 


Send to us for “How to Apply the Transveyor to Your Business” 


COWAN TRUCK COMPANY 


Originators of the Lift Truck System 
5 Water Street Holyoke, Mass. 


COWAN TRANSVEYOR 


The Lift Truck That Revoluttontzed factory transportation 








CAN YOU PILE 15 
TRUCKS LIKE THIS? 
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No Filling Slots 


Among other features of superiority in de- 
sign, the Schatz Universal Annular Ball 
Bearing has no filling slots. There is no 
opening of any kind in the races where the 
balls may be jammed or ruptured. 


Increased strength and efficiency—300% to 400% 
greater thrust capacity than any other annular ball 
bearing—materials and workmanship unexcelled— 
these are vital considerations in a good bearing. 








Specify the bearing with a margin of 
safety—Schatz Universal. 


THE FEDERAL BEARINGS CoO., INC., 
Poughkeepsie, N. Y. : 


Great Britain: 37 Sheen Road, 
Richmond, London 
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RAVELLING at the rate of 156.04 miles 
| per hour at Daytona Beach, Tommy 
Milton, in a Duesenberg car, broke six world’s 
speed records and established a new one. 


This speed of almost three miles per minute 
was faster than any man has ever travelled 
on earth. The Duesenberg Twin Eight was | 
equipped with Delco ignition. | 


It is not unusual for Delco to be on record 
breaking trips—Major Schroeder’s altitude 
climb, the NC-4 trans-Atlantic flight, the 
Hudson Super-Six trans-continental run, and 
the Essex fifty hour grind—all are world’s 
records. 


Every user of Delco equipment will appreciate 
Tommy Milton’s compliment when he said, 
‘“Deico ignition worked perfectly at all times.” 





Deico claims no credit for making these re- 


New World's Records Officially markable speed records but believes that the 

Accepted by the American hundreds of thousands owning Delco-equipped 
Automobile Association cars will feel complimented to know that the 

Yeamile . . :11.57 sec., 155.57 miles per hour ‘ iti ‘ < ; 

lkilometer :14.40 séc., 155.34 miles per hour ignition they uae ry, day - also breaking 

Imile . . :23.07 sec., 156.04 miles per hour world Ss records. 

2 miles, . . :46.24 sec., 155.70 miles per hour 

3 miles, 1 min. :12.18 sec., 149.62 miles per hour 

4 miles, 1 min. :36.14 sec., 149.78 miles per hour 

5 miles, 2 min. :00.04 sec.. 149.95 miles per hour 











Delco 


THE DAYTON. ENGINEERING LABORATORIES CO DAYTON. OHIO U §S 
= 
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The 


GP? 


IS EQUIPPED WITH 
FIRESTONE QUICK 
DETACHABLE DE- 
MOUNTABLE RIMS 






“Ask the Man Who Owns One®” 











-_ HE Packard is permanent. It occupies a secure place 
in the automotive world. Its engineering principles 
were not hit upon by chance. It is not subject to 
experimental changes.”— Recent Packard Advertisement. 





Packard and Quiet are synonymous. The Packard is equipped with Firestone Quick 
Detachable Demountable Rims. 


SS The factor for quietness in Firestone Quick Detachable Demountable Rims is the 
triangular-shaped locking ring. When clamped in place, this feature holds the rim 
in positive contact with the wheel at every point on the felloe band, preventing 


rim slippage and eliminating squeaks. 


Firestone Quick Detachable Demountable Rims of this same type are available for 
every size tire—from 32 x,3}4 inch up to and including 40 x 10 inch. “Firestone” 
is stamped on every Rim. 

The ordinary rim onmates by local wedges Th $ Co 

becomes battered into a more or less hates @ restone teel roducts e 

onal shape after continuous service. This 


causes improper rimalignment. The wedges 


wear, causing squeaks and knocks. Firestone Park, Akron, Ohic 




















America’s Quiet Cars are equipped with 


SIO 


Rigas 
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The Mileage of a 


car determines 
its Condition 
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E fair to the motors intrusted to your care. 
Find out exactly what grade of oil is re- 
quired by the present condition of each motor. 


If a car has traveled over 5000 miles it prob- 
ably needs a heavier oil than the one used when 
it was new. ’ 


If a car is greatly worn it probably needs a 
still heavier oil. 


Be fair to each car from the beginning and 
remember that it is never too late to begin. 
Learn the Law of Lubrication—consult the Sinclair 


Recommendation Index—and give your customers scien- 
tific lubrication. 


The LAW of 
LUBRICATION 


FoR EVERY MACHINE, of 
EVERY QEGREE of WEAR “Sere 
isA SCIENTIFIC SINCLAIR: 
OIL to SUIT #es SPEED AND 
CONSERVE ‘ts POWER. 


‘SINCLAIR REFINING COMPANY, CHICAGO 


Atlanta 
Brockton 
Buffalo 
Cleveland 
Denver 
Detroit 
Hcuston 


Kansas City 


Louisvilic 
Minneapolis 
Newark 
Norfolk 
Omaha 
Rock Island 
Tulsa 
Wichita 


The Sign of . 





Sinclair Service 
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RSAL JOINTS AND 
ELLER SHAFTS 


Grease-tight, dust-proof, with all parts inter- 
changeable, Spicer Universal Joints and Pro- 
peller Shafts have, since 1904, met with ever- 
widening engineering approval. Today over 
one hundred and twenty-five of the leading 


automobiles and trucks are Spicer equipped. 





SPICER MFG, CORPORATION 


South Plainfield New Jersey 


Sales Representatives: 


L. D. Bolton, 2215 Dime Savings Bank Bldg., Detroit, Mich. 

A. H. Coates, 41 Spear Street, San Francisco, Cal. 

Export: Benjamin Whittaker, Ltd., 21 State Street, New York, and 
56 Ludgate Hill, London, E. C. 4 
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“The Motor That Made the Spad Possible’’ 


These Advantages Helped Make 
a Better Airplane Engine for You 


hive Wright-Hispano Aeronautical Engine 
is the American development of the 
famous French motor which was designed in 
1914 to incorporate advantages not possessed 
by other engines at that time. 














Further American development has brought 
about many important changesin the original 
design which has “carried on” still further 
the competitive advantages that have always 
been so characteristic of this great engine. 


It is our purpose to make clear to the plane 
builder and owner in these pages the advan- 
tages possessed bythe Wright-Hispano Engine 
in dependability, compactness, . streamline, 
flexibility, accessibility, weight-to-horse power 
and reliability. 

In no other way can this Organization so 
well acknowledge its obligation to the manu- 
facturer and the flyer and its firm purpose to 
remain pre-eminent in the aircraft motor field. 

There are available for immediate delivery 


180 H. P. (Model E) Engines to recognized 
plane manufacturers and responsible owners, 


Aeronautical Corporation 
New Brunswick N.J. 
Member Manufacturers 
Aircraft Association 
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Lewis & Vought 
V-E-7 
powered with 
Wright-Hispano 
Aeronautical Engine 
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(Chaustie nabytical lRecarch 


© has enabled us to select materials Which are 


particularly adapted for use in automotive construction 


Quality is the paramount consideration in the 
VICTOR product and the better automotive vehicle 
is assembled With VICTOR screws. 


VICTOR SCREW WORKS, INC. 


‘+ DETROIT, MICHIGAN °* 
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To Bullardize is to obtain the greatest profit 
per man, per machine, per minute, per inch 
of floor space. 
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You Can Get Bullards 


ILL the gap between the men you need and the men 

available with Bullards. Get those men you must 

have, right from the ranks of your present force. 

Bullardizing your production wherever possible will 

have just that effect on your present problem of in- 
creasing your production in the face of an ever-growing 
shortage of men— it not only insures a marked increase in 
parts produced but releases for other duties six, eight and 
often more men. And these men released for other work 
are already trained to your methods and your work. 


The Bullard Mult-Au-Matic 


Mult-Au-Matic Practice, as the method of producing parts 
on this machine is called in some shops that have Bullardized 
Production, is the logical way to handle that part of your 
output that requires a series of machining operations— 
castings, forgings and bar stock cut to lengths that require 
boring, facing, turning, threading, drilling, tapping, etc., 
singly or in combination. ; 


More Than a Machine—A Manufacturing Method 


The six stations will take the job from floor to finish in the 
time it takes to perform the longest single operation—and 
this time is cut to the “quick.’’ On operator handles the 
loading and unloading, using the fraction of a minute be- 
tween finished pieces to inspect. The result—one machine 
and one operator instead of six or more machines, six or 
more men and one to three inspectors—an equivalent out- 
put and at least an eighty per cent increase in production 
per day. 


Literature on Request 


The Bullard Machine Tool Company 


Bridgeport, 


Builders of the Production-famous Mult-Au-Matic, 
Vertical Turret Lathe and Maxi-Mill 


i's 
-ODUCTION 4 | oe 
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MORE THAN A MABSHINE 
A MANUFACTURING ME@HOD 


The Bullard Vertical Turret Lathe 


In this machine we again find the answer to present-day 
production needs—several tools working simultaneously with 
the cutting time between cuts, cut to the “quick. 


An advanced development of the engine lathe, the horizontal 
turret lathe and vertical turning and boring mill, all in one 
machine, the Vertical Turret Lathe, with its main and side 
heads carrying all the tools necessary for the job, represents 
the utmost in a production lathe for the manufacturer of 
cars, trucks, tractors, motors, wheels, and other parts. 


Power operation of all parts and super-convenience in 
operation reduce the “time gaps’ to a minimum, saves the 
operator's energy— it’s easier to lay a piece down than to 
hang it up—and represents the acme of dependability, 
adaptability and productibility. 


Shops That Have Bullardized Production 


are getting sixty working seconds out of every minute, sixty 
working minutes out of every hour, have released many 
men—trained men too—for other duties and are getting 
every bit of production and profit out of every inch of floor 
space. ; 

Bullard Engineering Service 


is at your service, ready to study your particular problems 
on the machining of flywheels, pistons, gear blanks, sprock- 
ets, differential cases, motor parts, etc., ready to show you 
by figures and performance just what BULLARDIZING Your 
PRODUCT will mean. Send samples or blue prints with 


machining specifications. 
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Strom Bearings 
Increase 
Operating . 
Efficiency 
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Y use of Strom radial ball bearings 

rather than plain bearings in mount- 

ing motor truck crankshafts, the over-all 
length is reduced. 


The bearings give increased efficiency, 
require less attention and are more access- 


ible. 


In solving any bearing problem you are 
at liberty to call upon Strom engineers. 


With their years of experience in installing 
these five bearings on all types of machin- 
ery, they are able to advise you as to the 
most scientific and economical type of 
bearing to use under any given condi- 
tions. 





U. S. BALL BEARING MFG. CO. 


(Conrad Patent Licensee) 


4535 Palmer St. Chicago, Ill. 


The radial bearings 
in this 
style of mounting 
are (66) 
easily accessible. 
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ELECTRICAL PRIM 


on National Cars 


That vibrant feel of power surging to 
life in any motor is a tonic that lifts 
auto riding from mere traveling toa 
distinct pleasure. 


Drivers of the National car experience 
such a sensation. And this feeling 
of satisfaction is enhanced by the 
knowledge that no matter what the 
temperature or the grade of gasoline 
used the motor will respond instantly 
—even in frigid weather. 


It is such thoughtfulness to detail that 
gives the National car distinction. As 
might be expected, it has Master Elec- 
trical Primer as standard equipment. 


Master Primer Company 
34 E. Larned Street Detroit, Michigan 
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Standard 


Equipment on Quality 


Cars 
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Solid Metal Rigidity 
With Babbit Softness 


Wherever there is need for babbit lined bearings 
of unusual strength, rigidity and wearing qual- 
ity, such requirements can easily be met by 
specifying the Stewart Bronze-Back Bearing. 


A special process of metal cohesion, of uniting 
babbit with bronze, has successfully filled this 
demand. 


In the mechanical construction of automobiles, 
tractors, trucks, aeroplanes, certain kinds of 
electricai and various other machines,-the Stew- 
art is the ideal bearing. 


7 


ROR Stewart Manufacturing Corporation 
tite ti 4500 Fullerton Avenue CHICAGO 
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War Department 


ORDNANCE SALVAGE BOARD 
Surplus Property Sales 











Opportunities for All 


Consumer — Retailer — Dealer — Jobber — Wholesaler 


—Manufacturer 


The U. S. Ordnance Salvage Board is offering for sale through its several District Offices, listed below, 
large quantities and diversified classes of Materials and Equipment. The items detailed on the following pages 
are given merely as a suggestion of these various classifications. Read each page carefully. The items de- 
= are listed under the respective Districts by which they are held; they are not grouped into classifica- 
ions, 


These sales embrace items of value to almost every branch of modern industry. 


Materials to be sold by NEGOTIATION — .. 4 


Sales methods are simple. Alli items, unless otherwise stated, 
are offered for sale by negotiation, and in lots. sufficiently small 








WEIGHTS—Government weights at point of shipment will 






z 3 govern. 

to give all prospective purchasers an opportunity to buy. DIFFERENCES IN WHIGHTS—It any difference ‘between the 
IMPORTANT—Statements as to chemical analysis, specifica- weights indicated in this Bulletin and the actual weights should 

tions, conditions, or exact quantities are based on the best in- be discovered, the Government will refund or forward an: invoice 





formation available, but no guarantee on behalf of the Govern- to the purchaser to cover any. discrepancy and final settlement 







ment can be given. Purchaser will be required to accept the will be based on affidavits as to correct weights. 
material ‘‘as is’’ in its present condition. Inspection is therefore SHIPPING INSTRUCTIONS stating desired rate of delivery 
invited. Failure to inspect will not be considered a warrant and name of delivering railroad in writing must reach the Com- 
for rejections or cancellation. = interested within age Py | te yd award is made. 
“ s e Government reserves the right to forward the entire shipment 
CERTIFIED CHECK, cashier’s check, draft or legal tender at a steady rate or as rapidly thereafter as shipping facilities 
for full amount must accompany shipping instructions. Checks 






will permit, unless special arrangements at time of purchase are 


to be made payable to the Treasurer of the United States. made with the Committee to modify shipping procedure. 








ALL OR ANY PART of material listed may be bid on or sold. DEMURRAGE—The Government is not responsible for any 
é 5 demurrage, and any such charges accruing shall be paid by the 
UNIT—Submit bid in terms of unit listed, that is, quote price purchaser. 
per piece, foot, gallon, 100 lbs., or gross ton, ete: Subject to Prior Sale 1 
F. O. B. POINT—Quote price f. o. b. cars at plant where : 
material is located or ‘‘on ground’’ if contractor buys material All items offered are subject to prior sale. Place your order 
at his plant. promptly. Write or telegraph today. 







Get the weekly DISTRICT BULLETINS 


This advertisement covers only a small part of the materials and equipment offered for sale by the several 
ordnance District Salvage Boards. Each District Office issues a weekly bulletin which describes in details 
what that particular District has for sale. Write to the District Offices for their bulletins. The current 
copies will be mailed to you promptly. ; beh’ 

If you desire to receive regularly the bulletins of any or all of the Districts, request that your name be 
placed on the mailing lists. 


Watch for Succeeding Announcements 


Ordnance District Salvage Boards: 
























District Address ; Telephone Number 
I in 6-6:0 00 see ckeee) Sewanee wom aean™ i I Ts. ind oni ha whe ceeds teawos 24408 C0KRE Army Wire 
pA eo: ees paies . Columbia Ave. at B. & O. RB. B.....cccsscevceveces 
BRIDGEPORT ........... eS errr tre re ee Noble 791 
CTR vce cose ewe “aecdvwess ec rrr er re ere Vincennes 3500 
CUNCEIIMEE -cccesecc see ecrce epee wees oe. Sf a eee ee eee Main 3732 
I, ola. cw Ria ieva Wine ea ele on 0.01 e Ne aaialele .Storage Dept. No. “ee 
WE vc cwcccciodicdcccccesesecvevcccoste, Se aor .-Cadillac 7680 
. jf eee ree 1107 Broadway ..... o* .--Army Wire 
ppli Mt AS.) 0 renee ik 171C Market St. ......-...:. jeeee ....-Locust 5120 
loin. erase Neville Island, Coraopolis, Pa...... oo eo OLOn 
ID Sn cieicisth aredeas 60:09 00d eG newe ed 1048 University Ave. ..Chase 4480 
i Ee eae Coe Missouri State Life Bld 


"4 --Olive 6960 
PN, vk v.ne00 see tee gepes ee ecekew . Notre Dame St. East, 


OLD HICKORY 








See following pages for detailed descriptions of items offered 
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NEW YORK DISTRICT— 1107 Breedwey 


Army Wire 





GRINDERS PRESSES 


MILLERS 9—Norton Grinding Co. Plain Cylin- 
drical Grinders, 10” x 36” drive, line shaft 
and belt. Located at U. S. A. S. B., Port 


5—Ferracute Machine Co. Power 
Press, No. 23. Located at U. S. A. S. B., 





3—Becker Milling Machine Co. Newark, N. J. Port Newark, N. J. 
Milling Machines No. 1. Located at M. M. 7—E. W. Bliss Co, No. 16 horning and 
& M., Jersey City, N. J. wiring type Power Presses. Located at U. 


S. A. S. B., Port Newark, N. J. 








7—Garvin Machine Co. Profile Milling RIFLING MACHINES 

Machines, double spindle, No. 1. Location: 6—Sloan & Chase Mfg. Co. 36” Rifling 

U. S. A. S. B., Port Newark, N. J. Machines. Located at S. & C. M. Co., New- 

Sines ark, N. J. SCREW MACHINES 

9—Pratt & Whitney Co. Profile Mill- 2—Brown & Sharpe Mfg. Co. Auto- 

ing Machines, No. 12. Located at U. S. A. ren ca i ees Be Pal _lo- 

S. B., Port Newark, N. J. The New York District has also to sell cated at U. 5. A. &. B., Port Newark, N. J. 
additional quantities of machine tools, 4—Cleveland Automatic Machine 

4—Putnam Machine Co. Profile Mill- motors, and building equipment, textiles Co. Automatic Screw Machines. No. 5024 
and textile machinery, wrought iron pipe, size %” ‘‘B’’ plain. No. 6786 size %” ‘‘A”’ 


ing Machines, No. 720. Located at U. S. A. 


. E metals, and chemicals. full. No. 3004, size %” ‘‘B’’ plain, and 
S. B., Port Newark, N. J. The latest New York District Bulletin No. 3494, Size %” ‘‘A" full. Located at U. 
gives full details. Write for it. S. A. S. B., Port Newark, N. J. 

















AUCTION SALE 


NIXON NITRATION WORKS 


NIXON, N. J. 


Beginning Wednesday, July 7, 1920, at II A. M. 


i oS aa Barium Nitrate 

Ge eae eG a ee ea aae Aluminum Bronze Powder 
cg aia Bis as wy eich a Scrap Brass 

gees eee all pee ae Cartridge Cases 

Rs ins see ee eenews hawks Scrap Copper 

a a a eo or Scrap Brass 

ER 6 bbb edw ee andeses ieeee Scrap Lead 


Miscellaneous materials, stoves, electrical equipment, etc. 


For further information apply to Committee on Sale of Materials, N. Y. Dist. 


Ordnance Salvage Board, 1107 Broadway, New York City, or Mr. Alfred 
Freeman, Auctioneer, 149 Grand St., New York City. 





Write TODAY for latest current BULLETIN 
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CHICAGO DISTRICT— 


74th & Ashland Ave. 
Tel.—Vincennes 3500 
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ENGINE LATHES 


Six Canada Mach. Corp. 26” x 10’. 
3 step cone double back gears, compound 
tool rest, quick change gears. Location: 
Chicago Storage Depot. 





HEAVY DUTY ENGINE 
LATHES 


Three R. K. LeBlond Mach. Tool 
Co. 21” x 8’, 8 step cone, double back 
gears, quick change gears, 4 way tool tur- 
ret post, equipped with special air chuck 
and profiling attachment. Location: Chi- 
cago Storage Depot. 


Two Lodge & Shipley, 30” x 38’, 
special gun lathe. Location: Northwestern 
Ord. Co., Madison, Wis. 


NICKEL STEEL 


Lot 3616—Approx. 58138 Ibs. 5-8” round 
nickel steel 14’ to 18’ long. 70105 Ibs. 11- 
16” round nickel steel 14’ to 18’ long. Lo- 
cation: La Salle Steel Co., La Salle, Ill. 






CHUCKING GRINDERS 


Three Bryant Chucking Grinder 
Co. Internal Grinder No. 10. Location: 
Chicago Storage Depot. 








SCRAP STEEL 


Lot 3496—Approx. £96,505 lb. steel scrap. 
Tecation: Diamond Iron Wks., Minneapolis, 
Minn. 


Chicago District offers for sale the items 
listed on this page only. 








LO-SWING LATHES 


Two Fitchburg Mach. Co., 8” x 
108”. geared head, single pulley. Loca- 
tion: Chicago Storage Depot. 





TURNING LATHES 


Seven Niles-Bement-Pond Co., 30” 
x 13’. Axel turning lathe, double. Loga- 
tion: Chicago Storage Depot. 








TURRET LATHES 


Four Steinle Turret Mach. Co. 
24” x 8’, 6%” hole spindle, without car- 
riage. Location: Chicago Storage Depot. 


Two Steinle Turret Mach. Co., 
24” x 8’, 6%” hole in spindle. Location: 
Chicago Storage Depot. 


Four Steinle Turret Mach. Co., 
24” x 10’, 6%” hole through spindle. Lo- 
cation: Chicago Storage Depot. 


AT FIXED PRICES 
No" Delays 


The information covering machines 
and equipment listed on this page has 
been obtained from the best sources 
available. The Government invites in- 
spection before purchase, and assumes 
no responsibility as to conditions or com- 
pleteness. 


No Restrictions 


All machines and equipment listed on 
this page are subject to prior sale. No 
options will be granted. 


SALES WILL BE MADE FOR 
CASH ONLY 


Information regarding inspection, lo- 
cation, etc., may be obtained upon ap- 
plication to Chicago District Ordnance 
Salvage Board, 74th St. & Ashland 
Avenue, Chicago, Ill. Phone, Vincennes 
3500. 


PLAIN CYLINDRICAL 
GRINDER 


One Cincinnati Grinder Co., No. 4. 
72” x 12”. Location: Chicago Storage Depot. 


One Cincinnati Grinder Co., 16” x 
80”. Location: Twin City Forge & Foun- 
dry Cc., Stillwater, Minn. 


One McDonough Mfg. Co., 18” x 50” 
Sterling power feed. Location: Chicago 
Storage Depot. 





MILLING MACHINES 


Two Ingersoll Milling Mach. Co., 
30” x 24” x 10’. Double vertical adjust- 
able rail arranged for 15 HP motor drive. 
hand and power drive. Location: Chicago 
Storage Depot. 





AUTOMATIC SCREW 
MACHINES 


Two Windsor Machine Co., Gridley 
auto, single spindle 2%”, 4 teol turret. 
Location: Chicago Storage Depot. 


Four National Acme Co., Gridley 
auto, 2%”, 4 tool turret, single spindle. 
Location: Chicago: Storage Depot. 











The Chicago District also offers for 
sale additional surplus machinery and 
metal items, miscellaneous power, elec- 
trical, chemical, hardware, and shbdp 
equipment items, all of unusual interest 
to machine shops and metal working 
plants. Send for the latest Chicago Dis- 
trict Bulletin which gives complete de- 
tails. 





HAND SCREW MACHINES 


Two Greenlee Mach, Tool Co. 24% 
x 26. Flat turret for bar stock. Loca- 
tion: Chicago Storage Depot. 


Two Cleveland Auto Screw Mach. 
Co. Single spindle, 5 hole turret, No. 57- 
2% x 3%. No. 65-24% x 2%. Location: 
Chicago Storage Depot. 








to any District Office—see 1st page of this Advertisement 
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MACHINERY GRINDERS 


1-Heald Machinery Co., Worcester, Mass. 
Internal Grinder, No. 75, equipped - with 





METALS LEAD-ANTIMONY 


Lot 1414—Approximately 5,078,473 pes. 3-jaw Universal chuck, hand feed, head 

BRASS CARTRIDGE CASES Bouchon assemblies (Lead-Antimony Com- stock Universal, for grinding parallel or 
- taper holes. Maximum diameter of work 

Lot 1330—50,000 pes. 75 m.m. Brass Car- ponents) total weight 900,155 Ibs. Loca- will take 12 in. (cup wheel). Spindle has 
tridge Cases, 14 in. high, 35 in. base, 3 in. tion: Nitro General Ordnance Depot, Nitro, draw in bar for collets. Location: Frank- 


open top, 137,500 Ibs. To be used for melt- 








i 1 Analysis—C W. Va ford Arsenal, Frankford, Pa. 
ng scra urpose: nly. — . ' 
eee ee 2—Middlesex Machine Co., Middletown, 
Conn. Universal Tool Grinder, with three- 
Location : Woodbury General Ordnance Depot, jaw independent chuck, largest diameter 
Westville, N. J. emery wheel will take 9 in.,_ spindle 
equipped for two emery wheels, cross slide 
Lot 1331—100,000 pes. 75 m.m. Brass Car- STEEL and table operated by hand wheel. Loca- 
tridge Cases, 14 in. high, 3 in. open top, aah F Reserve Depot, New Cumber- 
oS Na, Se Se. Se be Seed te Lot 1326—Approximately 60,000 Ibs. Steel oe ame 
wer 1000s te 0m enly. Auniysis: Cop Bars, 7 in. x 6 in. x 24% in. long. Analy- 3—The Morse Twist Drill Co., New Bed- 
pe o% ° O- sis: C. .50-.60: M. .40-.80; Phos. .05; SV a ~~, _ 1 ee = length 
on: W ‘ ee eS ee ee eee eee ee Vr iy : of table 37 in. equipped wit ead and 
rah 9 pee Genseet Cotannes Depot, .06; Si. .10-.30. Location: Bethlehem Steel tail stock, 2-cone drive, one wheel mount 
. Co., Bethlehem, Pa. with —— Baye ———- —— feed, 
ae . . complete table has swivel: gauge for taper 
Lot 1332—200,0 ; -m. Brass Car- indi > 
tridge Cases, 14 v Ags en pool = Lot 1327—Approximately 67,500 Ibs. Steel eS ches a” tee ee —— 
os. base, 550,000 = ba - | pg Bars, 7 in. x 6 in. x 24% in. long. Anal.: Depot, New Cumberland. Pa. 
melting scrap purposes only. nalysis: Cop- . FO. @o- ‘ 3 " ° : 
per 70% ; Zn. 30%. C. .50-.60; M. .40-.80; Phos. .05; SV. .06; 1—Wilmarth & Morman, Grand Rapids, 
: : Si. .10-.30. Location: Bethlehem Steel Co., Mich., Size 88 in., spindle equipped with 2 
Location: Woodbury General Ordnance Depot, Bethlehem, Pa. wheel mounts, table and cross slide, auto- 
Westville, N. J. matic feed, vertical movement table operat- 
ed by hand wheel, for cylindrical grinding 
Lot 1333—400,000 pes. 75 m.m. Brass Car- (parallel and taper) countershaft, tight 
tridge Cases, 14 in. high, 3 in. open top, and loose pulleys. Dimensions of table 3 
354 in. base, 1,100,000 Ibs. To be used for ft. 6 in. x 5% in Location: Frankford 
melting scrap purposes only. Analysis: Cop- Arsenal, Frankford. Pa. 


per 70% ; Zn. 30%. STEEL SCRAP 





Location: Woodbury General Ordnance Depot, 
Westville, N. J. Lot 1412—60,597 pes. 6 in. T. M. Shell HAND MILLER 


adapters, steel (uncompleted), total weight 2—vVan Norman Machine Tool Co., Spring- 





90,237 lbs. Location: Nitro Gen. Ord. De- field, Mass. Miller, hand, size No. 1, 38 
Ni . W. Va. step cone, direct. drive, overhanging arm 
~, = with a. ee attached, ‘I slide 
, operated by hand, table operated by hand 
BRASS RODS Lot 1413—Approximately 5896 pes. 5 in. lever, 2 adjustable table stops; ¢rank han- 
H. E. C. II steel shells, unit weight 64 - “i. = te —. a —_ 
. on Sinan s 22 in. = & n. irect drive ‘0- 

Lot 1239—12,033 Ibs. Hard Rolled Brass Ibs. total weight 377,344 Ibs. Location: cation: Wrankt ‘ford 
Rod, 13/16 in. 128,636 lbs. Hard Rolled - Nitro General Ord. Depot, Nitro, W. Va. ee ee ee eg ae 
Brass Rod, % in. Lot 1259—1,072,500 pes. 25 m/m 1—F. S. Perkins Co., Lowell, Mass. Lathe 


Location: Mays Landing General Ordnance engine, size 26 in. x 10 ft., maximum over 


Depot, May’s Landing, N. J. (primed) Cartridge Cases, .0966 Ibs. each. cross slide 15 in. plain tool rest, large face 
Total weight 103,604 lbs. Location: Nitro plate, 2 male centers, back geared, belt and 
Lot 1240—254,134 Ibs. Rd. Brass Rod, % General Ordnance Depot, Nitro, W. Va. gear feed for carriage, cross slide, ‘ double 


: ° : friction countershaft, plain geared lathe. 
in. 399,842 Ibs. Rd. Brass Rod, 51/64 in. Location: Frankford Arsenal, Frankford, 
Location: J. L. Mott Co., Trenton, N. J. Pa. 











ZINC MACHINE LATHES 


COPPER Lot 1029—8969 No. 7 gauge, 55% in. x 1—Niles-Bement-Pond Co:, N. Y. City. 


ene é m Bs : ¥ Lathe engine heavy duty size 26 in. x 25 
26% in. 46,639 Ibs. Zine Body Sheets. Lo ft. Will swing over carriage 26 in. taper at- 


Lot 1401—Approximately 42.752 pes. 75 ation: Uni l ercules P r Co., : 

m/m Copper Bends unit weight .25 Ibs. pce — a Saar, —— . ay ae ee 

Total weight 10,688 Ibs Gillespie, N. J. geared, face plate, 2 male centers, cross 
g ’ : slide, carriage is equipped with friction 

Location: Nitro General Ordnance Depot, feed, compound rest, operated by hand. 


Nitro, W. Va 





Plain geared lathe countershaft tight and 
loose pulleys. Location: Frankford Arsenal, 





Lot 1404—Approximately 264,647 pes. 4.7 Frankford, Pa. 

in. Copper Base Covers, unit weight .129 The Philadelphia District has also to 

Ibs. Total weight 34,140 Ibs. offer for sale additional quantities of RRET LATH 

qecation ; we General Ordnance Depot, metals, machinery, and miscellaneous TU ES 

I 5 we . shop equipment, chemicals, and chemi- ee bn og ite Ons Madison 

’ , ; 1 2 pes. 155 7 s : is. 24 in. x . four tool turret lathe, 

—— — ee [a ee = cal equipment, electrical PURpenm, and 118 in. chuck, 3 jaw automatic and hand 

Weight 151 Ibs., total weight 15,102 Ibs. hardware items. Complete details are in feed oe save = ggg Te ae. 
P ‘ “Shee . pump and piping, cast-iron chip pan 23 in. 

Location: Nitro General Ordnance Depot, the latest Philadelphia District Bulletin. = 66 in. = © in. & step cone, Eriction ative 

Nitro, W. Va. Sent on request. (back geared drive). Location: Frank- 


ford Arsenal, Frankford, Pa. 
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Write TODAY for latest current BULLETIN 
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BOSTON DISTRICT— 19 Portland Street 


Army Wire 





COLD DRAWN STEEL 


(A .) 1% in. rd. Cold D Steel. Location: 
372 ,000 lbs. R. BP Dhilline Mie rol = oe ~ ocation 


9 14,778 Ibs ° Sheen tae ow ee Location: 


See the first page of this advertisement for general sales conditions. Quote 
price per net or gross ton F.O.B. cars shipping point. Shipments of this 
material shall begin within ten days, in so far as possible, from the date of the 
award and continue at a steady rate to the best ability of the Government. 


The material can be inspected before the date of sale at locations designated. 
‘ Failure to inspect will not warrant rejection. 


The U. S. Government reserves the right to accept or reject any and all bids or 
any portion thereof, and to waive all technicalities. 





BRIDGEPORT DISTRICT — 2% M2 Steet 


Tel. Noble 791 





CHUCKING AND TURNING 


GENERATOR 
MACHINE PROFILERS 
i ‘ 1—85 K.W. General Electric D.C. 
1—Potter & Johnson, No. 6A Auto. &—Pratt & whitney, No. 14, 3 Spis- Generator. 250 Volt, Compound Wound, 
Ckucking and Turning Machine. Location: dle Profilers. Location: U. S. Government 


750 R.P.M., Belt Driven, complete with 
Warehouse No. 193, Bridgeport, Conn. Pulley Rails and Blue Vermont marble oper- 
ating panel with Rheostat, Instruments and 
Circuit Switches. All in first-class order. 
Location: Springfield Armory, Springfield, 
Mass. 


U. S. Government Warehouse, No. 193, 
Bridgeport, Conn. 








1—Automatic Machine Co., 12” x 4” 7 — ‘ 
Threading Lathe. Location: U. S. Govern- The Bridgeport District has also addi- 
ment Warehouse No. 193. tional quantities of machinery, power and 


miscellaneous shop equipment for sale. BLOWERS 


If interested send for the latest Bridge- 








2—Blower Special. Two Beach-Russ 


MILLERS ( Automatic) port District Bulletin, which gives full No. 10 Belt Driven Pressure Blowers, 500 

detail cu. ft. per minute capacity at 5 lbs. pressure. 
1—Pratt & Whitney, 12”, Heavy Sas. Practically new. Location: U. 8S. Government 
Type. Location: U. S. Government Ware- Warehouse No. 193, Bridgeport, Conn. 


house ‘No. 193, Bridgeport, Conn. 











eee 





to any District Office—see 1st page of this advertisement 
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“This name ona fan is 


your guarantee that it 
was produced at Fan 
Headquarters. It is the 
mark of fan quality ~ 
backed by dependable 
cooling service on over 
1500,000 of America’s 
finest. motor vehicles. 


PACIPIC COAST REPRESENTATIVE: Sh OC \ S CO MP NY 
A.H.COATES CO. 41 SPEAR ST. ? KE A 


SAN FRANCISCO Th 17) dia Tid i Lis, U/, —- ‘A. 
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Send for this book— 


We have prepared a valuable 
book: “Making Your Factory 
Larger Without Adding More 
Men, Floor Space or Machinery.” 
Sent anywhere on request. 


duction in every plant in which they are used—and 

mean a lower manufacturing cost. When a plant 
that has been operating with the use of high-speed steel 
adopts Stellite it becomes a bigger factory—at no increase 
in floor space, men or machinery. 


Most American manufacturers know that Stellite is an alloy 
of cobalt and chromium, containing no iron. It is harder than 
the hardest steel, is not affected by heat up to 1800° F., cannot 
rust, and will out-last and out-work lathe tool metal of any 
other material. 


Lathes that are Stellite equipped can be run at much higher 
speeds than lathes equipped with high-speed steel. Stellite 
tools remain sharp under conditions which would cause a steel 
tool to fuse, burn and become useless. Stellite tools last much 
longer between grindings. 


Up to 1800° F., Stellite tools may be operated at any heat. The 
faster the job runs the tougher they get and the better they cut. 
The man who is looking for a bigger factory, and who wants it 
at once, need only install Stellite on his lathes. 


auction i LATHE TOOLS mean increased pro- 





The Haynes Stellite Company 


Kokomo, Ind. 


ITE 
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I mperfect metals can bring hike 


credit upon the best of engine cai 


designing and building. oe 


O this becomes a matter for exceptional vigi- 
lance in the Lycoming plant. The quality of 
rd sYomuntaie:lCRaelccetermtolcemds(Reevetisattcalelee)m@ Mvaelne 





bY MY ColceMMecusti(ceMm mo celaulselecemetaeliittedties 
who inspect and test every shipment before it is 
passed to the foundry. 


What it is made of ranks in importance with 
how it is made. 


Lycoming Motors Corporation 
Williamsport Pa. 
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MOTORS 
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YOUR PRODUCTION SUCCESS BEGINS HERE +) 











A Tool Designer Is Not Made 
Over Night 





Nor is a tool builder. 


This growth—this art—is the attainment of a 
lifetime with the engineering and working per- 
sonnel of the Carroll organization. 


Practical experience gained in every branch of 
industry, technical training in wide fields of 
science,—these elements combine in cumula- 
tive force to make Carroll Engineering Service 
Men ably qualified in the Automotive Field. 


When the time comes that you need the best 
in production tools, you may rest assured that 
Carroll Service will guide you safely through 
all the critical stages, from blue print to begin- 
ning operations. Ask Carroll and you will get 
the best thought and the most efficient prod- 
uct that modern science and a wealth of prac- 
tical experience can give. 





From this layout board your problem 
goes to our designing room, which is 
unexcelled, we believe. 


If you set the date, a Carroll Service Man will 
call for a conference. 


THE CARROLL ENGINEERING CO. 
Tool Engineers and Builders 
DAYTON OHIO U.S. A. 


New York, Foreign Sales, 
American Machinery Syndicate, 37 West 39th Street 


IVA VP Dabs AYA. LL 23 


Carroll Service is talent and cumula- 
tive experience that insures the best 
in tools. 
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The Most Dertoci Spheres | 
_ Ever Made EP oe 








See - Chrome Alloy Steel Balls « as ‘ispeloned: 
Be by new S. R. B. Pewee: espe fees. 





ey Be ole gk 2 ingle ROP ST Double Ke Row — — ~ a 
ee ANNULAR BALL BEARINGS | oe 


NE TEN- THOUSANDTH of an inch is. equivalent to. about pue-thichieth of the. Z 
thickness of a human hair. This delicate measurement represents the limit.of error ~~ 
ee allowed by the standards of accuracy established by engineers for steel balls used in highest ae 
grade ball bearings. No-two balls in such a bearing may vary more than. that. “Yet 

‘ Ss. aR. B: practice has far surpassed even this exacting standard. AES 





S. R. B. accuracy has attained - a point where the 
liquid measuring gauges which plainly show variations — 
- down to fractions of 1/10,000 inch fail to register any vari- 
ation whatsoever either as to diameter or sphericity. 4 a 


You will find S. R. B. Bearings in ‘those motor cars, | 
trucks and tractors whose names: are instantly thought 
of as leaders in their respective fields. The same is rap-- 
idly becoming true as.regards the leading makes of high- 
speed industrial equipment, machines and motors. 


STANDARD STEEL AND BEARINGS. INCORPORATED 


Philadelphia Plainville, Coan, Norwich, Conn. New Haven, Conn. Pittsburgh ~~ - 
Standard Raller Bearing Co. ° Standard Sales and Service Distributors in Principal Cities Braeburn Steel Co. 


Executive Offices: H7 MADISON AVENUE, NEW YORK CITY 
Controlled and Operated by 


‘MARLIN- ROCKWELL 


eS eS Ae 


be 5 
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Automobile Forgings 


“BLISS” No. 74% Straight Side 
Trimming Press in the plant of the 
Steel Improvement & Forge Com- 
pany of Cleveland is here shown trim- 
ming drive shafts. It also is used on 
connecting rods and gear blanks. 


kK. W. Bliss Company 


Main Offices: BROOKLYN, N. Y., U. S. A. 
American Factories: BROOKLYN, N. Y., and HASTINGS, MICH. 


———————_—_—_——_——— SALES OFFICES ———— 
CHICAGO, People’s Gas Bldg. DETROIT, Dime Bank Bldg. CLEVELAND, Union Bank Bhig. 
CINCINNATI, Union Trust Bldg. BUFFALO, Marine Bank Bldg. ST. LOUIS, Boatmen’s Bank Bldg. 

PITTSBURGH, Keenan Bldg. 1920 


1857 
—_—_—_—_—— FOREIGN SALES OFFICES and FACTORIES 


Blackfriars Road, S. E. PARIS, FRANCE, 100 Boulevard Victor-Hugo, St. Ouen 
No. 70. 





LONDON, ENGLAND, Pocock Street, 
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A minimum of friction 
and splendid wearing 
qualities are a rare com- 
bination in a bearing. 


Yet, these are the 
strong points of the New 
Departure. There is no 
need to take this on 
faith, Examples of the 
satisfaction New Depar- 
tures are giving are in 
every hand. 
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at the Microscope 
Shows About Grease 






Bs ‘CActual 
2 7 “Photographs 





HESE photographs show in a graphic, impressive manner just why the 
Alemite High Pressure Lubricating System is the most efficient method 
of chassis lubrication ever devised. 


No. 1 is a photograph of old grease that was forced from a bearing by 

the Alemite High Pressure System. Note the particles of dirt, grit and 

metal throughout the grease. If allowed to remain in the bearing they would have 
the same effect as a lapping compound, slowly grinding away the bearing surface 
and retarding lubrication. This is what actually happens when ordinary grease 
cups are used, because sufficient pressure cannot be attained to force the old grease 
out. When the Alemite System is installed a few turns of the compressor handle 
force the old grease out under pressure of 500 Ibs. or more per sq. in. if necessary. 


Our lubricating engineer is at the service of automotive engineers and manufac- 
turers. A request for complete information implies no obligation. 


THE BASSICK MANUFACTURING CO. 


Manufacturers 


361 W. Superior St. Chicago, U. S. A. 














nnn un 








HIGH PRESSURE 


LEME 


/ LUBRICATING SYSTEM 


*““CLEANS—THEN LUBRICATES” 
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Close-up. of Martell Aligning Reamer in position. 





Individual reamer shown at side. 


Ream the Bearings in % the 
Time of Hand Scraping 


This ratio of labor saving over bearing scrap- 
ing is the usual story of economy that follows 
the use of the Martell Aligning Reamer. 

Another and even more important feature of 
the Martell Method of reaming bearings is 
this: Every bearing is reamed in perfect 


alignment, an almost impossible condition with 


Perfect Alignment 


Correct Gear Meshing 


hand scraping even when the utmost care is 
exercised. 


The Martell Reamer is so designed that the 
blades can be accurately adjusted and their 
location permanently maintained. Any num- 
ber of bearings reamed simultaneously by 
using gang of reamers and the finished align- 
ment is correct to 0.00025 in. 


Longer Life to Bearings 


At a 75% to 95% Saving of Labor 


Send for Bulletin ror L. 


THE TAFT- PEIRCE MFG.COMPANY 


WOONSOCKET 


New York—Woolworth Building Chicago— 


TAFPT-PEIRCE PRODUCTS CARRIED IN STOCK BY Syracuse Sup ply Co., Syracuse, Buffalo, Rochester ; Cadillac Tool Co 
Pattison Supply Co., Cleveland ; Northern Machinery Co., 


Stoer Co., Philadelphia; Wm. M 


Tlf RHODE ISLAND, U.S.A. 


First National Building Detroit—Majestic Building 


, Detroit; Sherritt & 


Minneapolis; Mid-West Machine & Tool Supply Co., Daven port, Iowa. 207 
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While the glistening finish of the 
new car as it moves out of the 
factory, ready for use, is a matter 
we take pride in, we set our mark 
considerably higher than this. It 
is the veteran of several seasons’ 
battle with sun and rain and dirt 
—that shows us our work is good. 


This—and the fact that over seven 
hundred thousand cars were fin 
ished last year from the metal out 
with Flint Products. 


"VARNISH @ 
COLOR WORKS 
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You Can Now Buy Electric 
Tool Steel Within Easy Rafi Dis- 
tance of Your Factory, From the 
Largest Cold Melt Electric Steel Plant 
in the Country. 


To the tool steel distributor and the large steel tool 
manufacturer the proximity of our plant at Balti- 
more means much to you in saving time, production 
and money. A 


mm % 
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han \ \ 
WN 
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Hess Cold Melt Electric Steel enjoys a reputation 
in automotive circles for uniform quality, freedom 
from impurities that makes it especially desirable 
for the tool steel distributor and the steel tool 
manufacturer. 


Exceptional plant equipment, as well as natural 
shipping facilities, makes our tool steel plant an 
attractive adjunct to either the distributor or the 
manufacturer, because we can fulfill promises of 
prompt shipments. 


If you will acquaint us with your 
requirements we will gladly sug- 
gest special steels and individual 
brands for your exclusive use. 


THE HESS STEEL CORPORATION 


BALTIMORE - MARYLAND 
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HESS TOOL STEEL 
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want to start again. 
The 
battery. 
curr 


AUTOMOTIVE INDUSTRIES 
THE AUTOMOBILE 


NEGTICU’ 


IGNITIONg | 


119 





















SIMPLY PUSH THE BUTTON WHEN 
YOU WANT TO START AGAIN 


. MOTOR RUNNING, CURRENT FLOWING, THERMO- 
How the Automatic Switch STATIC ARM IN POSITION 
Insures Your [gnition 


forget to turn off your ignition often enough to create a real 
but forgetting makes no difference to the 
iecticut system. When the motor stops the continued flow of 
‘urrent heats the thermostatic arm of the Connecticut Auto- 
Switch, causing it to expand, throwing off the plunger and 





MOTOR STOPPED, EXPANSION OCCURRING IN THERMO- 


hermostatic arm is ¢ se steel. The 
thermostatic arm is composed of bronze welded to steel 1 STATIC ARM WHICH IS JUST ABOUT TO RELEASE PLUNGER 


ze expands more rapidly under heat than the steel, and this 
‘n expansion automatically snaps off the plunger, stopping the 
of current immediately. 


ight nor attention—except to push the plunger back when you 


automatic switch thus permanently protects both coil and 
Therefore the Connecticut system, free to deliver full 
ent, furnishes a hot, fat, eager spark at all motor speeds. 


should be on the next car you buy. 


CONNECTICUT 


Meriden 





PLUNGER OFF, CURRENT STOPPED-PUSH IT BACK 
WHEN YOU WANT TO START AGAIN. 


TELEPHONE COMP JANY 


&ELECTRIC 
Connecticut 
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Certainty 


Within the small compass of a bolt or nut there are fac- 
tors which can make or mar the efficiency of a big ma- 
chine. 


No assembly of metal parts has any security against 
accident, beyond that which lies in the integrity of its 
bolts and nuts. A flaw here can have disastrous conse- 
quences. 


You can afford no speculation, where efficiency is in the 


balance. Certainty is a necessary safeguard. 


There is nothing speculative about the quality of Em- 
pire Bolts and Nuts. Their staunch virtues have be- 
come a world wide tradition, through 75 years of serv- 


ice in every conceivable line of industry. 


Specify Empire, and have the gratifying assurance of 
undoubted worth. 
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Since 1845 





The origin of Em- 
pire Bolts and 
Nuts dates back 
to October, 1845, 
when the first 
plant of the Rus- 
sell, Burdsall & 
Ward Bolt and 
Nut Company 
was opened. 


On this pioneer 
Foundation the 
company has 
erected facilities 
of a kind and ex- 
tent that enable 
it to produce the 
highest grade 
Bolts and Nuts in 
the world. 





BOLT & NUT COMPANY «& 








PEMBERWICK.CONN. PORT CHESTER .,.NEW YORK. roc« rts.uunois 
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It is essential that the fine woods of the finish and the strong 
timbers of the foundation be correctly seasoned. 


Yet that seasoning must not take too long. Capital and credit 
must not be tied up in large reserves of lumber. Neither may 


yer stock be weak, checked, unworkable, lest your prestige 
suffer. 


National Dry Kilns are the means of avoiding both extremes. 


Twenty years of thought, study, and knowledge are built into 
them. 


National Dry Kilns are now in use at the plants of the General 
Motors Corporation, the Buick Motor Company, The Dort 
Motor Car Co., the Andrew C. Sisman Co., the Ford Motor 
Co., The Baker R & L Co., and others equally known, which 


lack of space denies mention. 


Our advisory staff, slowly built up of men who have served us 
long, is at your command. Without obligation, you may call 
upon us for their services. To do so immediately will be to 
your material advantage. 





The NATIONAL DRY KILN COMPANY 


INDIANAPOLIS 


1136 East Maryland St., 
INDIANA 
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A Few of the 
widely varying parts on 
which you can get phe- >) 

nomenal production & 


Grinding cylindrical pieces on the 
SANFORD means greater accuracy, 
higher finish, bigger production and 
an ease of maintenance which means 
that the SANFORD is doing its good 
work all day long. 


Users of this machine have the mini- 
mum of idle machine time to reckon 
with. 





PRECISION Géyiinpricac GRINDERS 
Know this machine in detail. It means a 


better product, faster production and more 
dollars of profit. Literature on request. 

















RUSSELL HOLBROOK @ HENDERSON, INC. | 
30 Church Street New York 
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A Plant No.3 iff 





The great factories and modern equipment 
back of Spacke Axles insure workmanship and 
deliveries to the car manufacturer. But com- 
bined with Spacke features of design such as 

oilless bearings and Spacke materials, they in- 
sure the greatest service and satisfaction to the 


owner whose car is equipped with Spacke 
Axles. 


Ask for the specification folder. 


THE SPACKE MACHINE & TOOL CO. 


Makers of Spacke Axles, Spacke Motors_& Automotive Parts. 
Factories & Offices ~ ~ ~ ~ Indianapolis ~U-S~A- 
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A Coil that’s Waterproof 


June 24, 1920 


The coil of the new Westinghouse Type In the design and construction of this 
“SC” Standardized Ignition shuts the door unit of the new “SC” Ignition System, 
to moisture troubles. It is entirely water- there was need for just such skill and 
proof. experience as has been accumulated by 

This coil is sealed in a water-proof composi- Westinghouse in more than thirty years of 
tion tube, and is further protected by a steel experience with insulation problems of 
base and a porcelain cap. While all parts every character. 
are made to withstand high temperature as For more detailed information be sure to 
well as moisture, the internal temperatures of get a copy of circular 1606. It will be mailed 
the coil are exceedingly low. free on request. 


WESTINGHOUSE ELECTRIC & MANUFACTURING COMPANY 


Automobile Equipment Department 


i 
General Sales Office, 110-114 West 42nd Street, New York City e 
Branch Sales Offices: Branch Sales Offices: 
Cleveland, Ohio: 1900 Euclid Bldg. Chicago, IIl.: Conway Bide 











Works: 
Newark,N.J.,andSpringfield, Mass 


Indianapolis, Ind.: City Trust Bldg. 
Detroit, Mich.: Kresge Bldg. 
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Performance 


That, in a nutshell, is the supreme 
test of any bushing. 






Exhaustive tests—chemical and physical, made 
under every conceivable condition—enable us to 
recommend the correct bushing for every purpose 
that will insure absolute dependability, wear re- 
sistance, long service—renewal economy. 


Write us for results of our performance tests. 


L033 BARN oer 


New Castle, Pa. 


Pittsburgh, 















Sales Offices:—New York, 
troit, Chicago. 

Export Offices:—J. E. Dockendorff & Co., 
20 Broad Street, New York City. 

England, France. Italy. Japan, Switzerland, 
Spain, Holland, Belgium—The Parker 
Company, 165 Broadway, New York 
City. “ 

Scandinavian Countries:—Norway, Sweden, 

Denmark. 


De- 





JOHNSON Bronz 
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THE JOHNSON FRICTION CLUTCH 











Double Clutch in nest of bevel gears. 


For overhead transmission 
and machine equipment 
there is no power control 
more reliable than the 
Johnson Friction Clutch. 
Look for it on the machines 
you buy. Let us send our 
booklet, “Clutches as Ap- 
plied to Machine Building.” 














The Clutch That Con- 

trols The Machine Tool 

Is The Safest Clutch’ For 
The Tractor 


Would you consider the opinion 
of the modern machine tool builder 
as a reliable guide in selecting 
proper friction control? Is there 
any place where accurate perform- 
ance and unfailing service are more 
essential than in high grade pre- 
cision machinery? Any situation 
where a friction clutch would be 
more thoroughly tested on its 
merits? 


The Johnson Clutch is selected 
by a great majority of the leading 
machine tool manufacturers. You 
will find it wherever friction con- 
trol is required, on the well-known 
automatics, the lathes, boring 
mills, drilling machines and other 
types which hold commanding posi- 
tions in their respective fields. It 
is the successful machine tool 
clutch. 


If you need an auxiliary clutch 
on your tractor it will be worth 
your while to investigate the John- 
son. Let us show you how com- 
pactly it can be assembled in your 
mechanism. Test for yourself how 
faithfully it will handle the work. 


Write for our Catalog “M” 
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Patent Applied For 


Ample Cooling, responsible for able per- 
formance in the air is obtained in the Rausie- 
E 6 Airplane Motor by new construction 


Perfect water circulation makes a smooth running motor in all 
altitudes. And when the going is rough and the motor heats 
up more than ever, then is the time the pilot is glad that 
Rausie-E 6 design gives him plenty of radiation surface and every 
cooling opportunity possible. 


The Rausie construction gives a water inlet to cylinder jackets, 
cast integral, and connected in series by a special rubber ring 
clamped in place. At the outlet, on top of jacket, the water is 
collected by a pipe connected to each cylinder by a hose joint. 
Circulation of water around valve ports has been well provided 
for by the location of the out-going water. The water pump 
and oil pumps are built into one unit, carried in the crankcase 
base. This base can be taken off easily, without disconnecting 
any piping, leaving the bearing free for inspection. 


The water pump is driven at one and one-half engine speed by a 
vertical shaft geared to main driving gear. There is no chance 
for clogged water line. 


The Rausie weighs 510 pounds. Every detail has been refined 
to give the Rausie first place in importance in commercial flying. 
The full specifications will be forwarded on request 


The Steel Products Engineering Company 
Springfield, Ohio 
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The valve mechanism 
(patent pending) offers 
the highest volumetric 
efliciency, @ plunger ar- 
rangement of extremely 
light weight being used 
instead of rocker arms 
and push rods. Three 
‘gear pumps give oiling 
ficiency never  beforc 
approached in a motor. 
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HE magnitude of the-demand abroad for U. S. A. made products 
is almost incalculable. Plan NOW to secure YOUR share of this 
business which amounts to several billion dollars annually. 


Acting as the connecting link, the medium for economically bring- 
ing overseas purchasers in contact with American Manufacturers, 
the IRON AGE CATALOGUE OF AMERICAN EXPORTS is a 
vital element in educating buyers abroad to place their orders here. 


(1) It secures that co-operation necessary on the part of manu- 
facturers to provide the overseas buyer with a comprehensive volume 
covering the products in which he is interested. 

(2) For filing and reference it is more convenient than several 
hundred different manufacturers’ catalogues. 

(3) Printed in the five commercial languages—Esiglish, French, 
Spanish, Portuguese and Russian, the translations are uniform, instead 
of being a varied assortment of interpretations found in any file of 
different catalogues. 


(4) Catalogue data, illustrations, specifications, 
4+ 5 | IE, 


tabular matter, etc., are presented uniformly and in 
the way most desired by overseas buyers. CATALOGUE 


(5) It is distributed to 10,000 overseas buyers of ANERCA_EXPORTS 
and users at less cost to you than the mailing Exctisn 
alone of an individual catalogue. These 10,000 ye 
concerns that actually use and want U. S. made 
products were selected from almost a half-million romticur = 
names. 





nee os woe 





ESPANOL 
Us Paci. 


FRANCAIS 

The 1921 Edition, now being compiled, will be limited to 
1100 pages. As the last issue was greatly over-sold, arrange 
to take space before it is all gone. 


PYCCKIA 
YKAJATEAD 
rors 








Write, wire or phone for further information. 
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The Die Castings 
You Can Best Afford to Use 


You can no more take a chance on the quality of your 
die-castings than you can on the accuracy and finish 
of your machine work. You must have the best to 
protect the reputation of your product. 


The Doehler Company produces only die-castings of that high 
quality on which you insist. However intricate the part, what- 
ever the service conditions it must fulfill, if it can be made as 
a die-casting, you will want the Doehler Company to make it. 


The Engineering and Manufacturing ser- 


vice of the company is at your disposal. 
DDC-5$ 


THE WORLD’S LARGEST MANUFACTURERS OF DIE CASTINGS 


DOEHLER DIE- CASTING | Co. 


BROOKLYN, N.¥ _, ‘TOLEDO, OHIO. , CHEK CAGO, ILL. 
SS OFFICES IN ALL PRINCIPAL CITIE! 





AND CONE CLUTCHES 






e fointo 
Cian Satisfaction | 


The Hartford Automotive Parts Co. 
Hartford, Conn. Incorporated 1906 
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die-casts into bear- 





ings unaffected by 


scant lubrication 








Conclusive proof of the excellence of KMCO is the 
order of the International Harvester Company, calling 
for five tons a day, to be used in their tractors and 
stationary engines. 


These products go to farmers, who are, as a class, 
notoriously negligent in the matter of lubricating their 
machinery. 


To maintain the I. H. C. reputation, these engine bear- 
ings had to keep friction losses low with a minimum 
of attention. 


KMCO Was Chosen 


Though it fuses when abused, it does not score the 
shaft. Neither does it ‘‘crystallize’’ nor lose its homo- 
geneity when fatigued. Its low price and die-casting 
qualities make replacement an insignificant item. 


In lots over 5 tons, 25 cents per pound; under 5 tons, 
29 cents. 


Brinell Hardness 
28°30 


H. KRAMER & CO. 

Smelters, Refiners, Metallurgists 

1324-44 W. 21st Place 
CHICAGO, ILL. 
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UNIVERSAL 


Powerful — Yet Light 


those “‘inaccessible’” spots with THOR Drills. 


bined with great speed and durability, actually cuts their cost of 
drilling 80 per cent—and increases their production accordingly. 


THOR Drills will do the same for you. 
Licensed under Burke Universal Motor Patent. 


Investigate our agency proposition. 


INDEPENDENT 600 W. Jackson Blvd. 
PNEUMATIC TOOL CO. all Chicago, Ill. 











ELECTRIC DRILLS 


There's super-power in THOR Drills. Several exclusive THOR features are 
responsible. Still they are light, compact and easy to handle. You can reach 


Many leading automotive manufacturers have expressed their confidence in 
THOR Drills by repeat orders. They have found that their super-power, com- 
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JACOBS 
CHUCKS 
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EQUIPMENT 



















Wear 


use today. 


“SEARS-CROSS LOCK” 
FOR AUTOMOBILE DOORS 


“The Lock With the Expanding Latch” 


(MANUFACTURED UNDER THE OTTINGER PATENTS) 


Prevents Rattling 
Holds Doors Tight 
Assures Positive Locking 


Automatically 


Up 


Combining quality and workman- 
ship with these features the “‘Sears- 
Cross Lock” is the most perfect in 











Made for all priced cars, open and 
enclosed bodies 





Lock No. 1200 


NATIONAL SEAL COMPANY (Lock Department), Bush Terminal, BROOKLYN, N. Y. 
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“Milwaukee” 






Patterns 


Simplify Machine Shop Practice 


Time once spent in “roughing cuts” is now 
being better employed in shops where cast- 
ings from ‘“‘Milwaukee’’ Patterns are ma- 


chined. 


The accuracy of ‘“‘Milwaukee’’ Patterns per- 
mits of rough dimension that closely ap- 
proximates finished dimension. Our policy 
of considering every process which the 


rough casting must pass through, and of 
planning for elimination or reduction of 
those processes, is causing our clients to es- 
tablish unapproached production records. 


To have us consider your needs places you 
under no obligation. Twenty years’ experi- 
ence is at your command. Command it. 


MILWAUKEE PATTERN & MFG. CO. 
Milwaukee, Wis. 

















































vehicle of which it 
will be a part. 


QUALITY IN AN AXLE 


The qualities that enter into the fabrication of Iron 
Mountain Worm Drive Axles are there because of 
a thorough knowledge of truck manufacture and a 
desire upon the part of the manufacturer to develop 
to the highest possible point the product that will fig- 
ure so importantly in the service record of the 


ERR A RON A NS RHA RS 


IRON MOUNTAIN CO., 927 E. 95th St., Chicago 
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ATLAS 


CAP AND SET SCREWS 


Better made to withstand harder 
service—and increase the reputation 
of your product. 


Try the Bolts, Nuts, Screws, Rivets 





‘‘will not lose their heads.” 


Tne ATLAS Borranp Screw ©. 


BOLT MAKERS CJeveland, U.S.A. S!NCE ‘96-~ 
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WARMAN 





Why a radiator guard should be standard 
truck equipment—And why WARMAN should be specified 





More trucks, heavier trucks, higher speed, more congested and dangerous traffic—all of 
these factors unite to increase the liability of collisions that wreck radiators. 


Truck buyers are on the alert for the smaller essentials of construction which make for 
economy and safety. And so the crying need for a radiator guard will make such equip- 
ment a decided selling point. 


But unless design is right the radiator guard will not offer a full measure of protection. 
Warman design shows no weak spots. Study it. 


LATERAL BARS—Set at angle of 45° to give maximum resistance and protection— 
permits free radiation as air is merely deflected. 


STEEL FRAME—1% x 1% x % angle. 

STEEL FORWARD BRACE—1% x %. 

STEEL LATERAL BARS—1% x %. 

¥Y%, IN. U-BOLTS—Clamp attachment to spring horn of chassis. Put on in a few minutes 
with ordinary wrench. 

SHAPE OF GUARD—Differs to conform to radiator frames of various makes of trucks. 
Gives attractive uniform appearance. 


FORWARD BRACE—Does not interfere with hood. Force of blow taken up by weight 
of chassis. Direct blow on brace pulls guard away from radiator instead of driving it in, 
as with a rear brace guard. 


BUMPER—Attached to guard, optional. 


Let us go into further details with you. What are your requirements? 


THE FUNDAMENTAL CORP. 
270 Union Ave. Brooklyn, N. Y. 
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SPOT 
WELDING 


The Thomson Method of Spot Welding 
is saving many concerns throughout the 
country from 60 to 90% of what other 
methods cost them. 


The range of Thomson Welding is almost 
unlimited. We are opening new fields every 
day. 

May we prove to your satisfaction what 
we can save you? 


Send for Bulletin SB. 


Chicago: 817 West Washington Blvd. 
Cincinnati: Knowlton and Langland Sts. 








BUTT 
WELDING 


The Thomson Method of Butt Welding 
has been in use for over twenty-five years. 
Many of the first machines made are still 
performing at an immense saving for the 
owner. 


Of course Thomson Butt Welders during 
all this time have been continually improved 
—so that now their accomplishments are al- 
most unbelievable. 


Send for Bulletin BB. 





Thomson Spot Welder Company Thomson Electric Welding Company 


LYNN, MASS., U. S. A. 


Buffalo: 595 Ellicott Square Bldg. DISTRICT SALES OFFICES New York: 1604 U. S. Express Bldg. 


Philadelphia: 1211 Widener Bldg. 


Grand Rapids: McMullen Machinery Co. Pittsburgh: J. S. Miller Mchry Ce., 3 


Detroit: English & Miller Mchry Co., 1133 Kansas City: English Tool & Supply Co. Wood St. 
Majestic Bldg. Lynn: 161 Pleasant St. San Francisco: Charles A. Dowd Sales Co. 
Duluth: Northern Machinery Co. Minneapolis: Northern Machinery Co. St. Louis: 208 Security Bldg. 


FOREIGN BRANCH AGENCIES 


Allied Machinery Company de France, Paris, France. 

Allied Machinery Company d'Italia. Turin, Italy. 

Allied Machinery Company de Espana, Barcelona, Spain. 

Allied Machinery Company, Ltd., London, England. 

Allied Machinery Company, c/o Benson Bros., Ltd., Sydney, Australia. 
















































The above is 
just one of the 
many apptica- 
tions of Lamson 
portable level 
and inclined con- 
veyors that are 
shown in the 
booklet ‘‘Making 
Labor More Pro- 
ductive.” A copy 
will be sent to 
you on request, 


















































Move It Anywhere About the Plant 


Here is a Lamson portable conveyor that is always 
ready for service wherever it is needed. When a car 
or truck of material comes to the receiving room, use 
it for piling as shown in the picture. When a load of 
finished goods is to leave the plant, use it for shipping 
in the same way. 


In manufacturing departments—in the yard—in fact 
anywhere about the plant, this convenient and effective 
conveyor will save its cost many times over in the time 
and labor it saves. It does the rough work of carrying 
and lifting and leaves men free to do the work that only 
men can do. 





We shall be glad to point out ways in which you can 
save time and money by using these Lamson portable 
unit conveyors, or, if you prefer, send for the booklet 
“Making Labor More Productive”, which shows many 
applications of the new conveyors. 


THE LAMSON COMPANY 


BOSTON, MASS. 


BRANCHES IN THE PRINCIPAL CITIES 





DETROIT, 97 WOODWARD AVE. 





CLEVELAND, 2063 E. 4TH ST. 
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As Far As We Know, the NC-4 Did Not Have Any 
BANTAM BALL THRUST BEARINGS 


20 
YEARS 
EXPERIENCE 


20 
YEARS 
SUCCESS 





—but they have been used for twenty years with abso- 
lute satisfaction and success in the leading Automobiles, 


Trucks, Tractors, Aeroplanes, Motor Boats, Gas Engines 
and Machine Tools. 


Made in the United States Write Us for Details 


THE BANTAM BALL BEARING CO. *2Xt%A™ 

























CURTIS CRANES 
Light, Safe and Easy to Move 


What of the Finish? 


The man who buys may be Hilo Baking Japans and Enam- ss . 
sold on the motor, the design els are used because they have Curtis I-Beam Cranes are preferred in 
and the chassis—but will he be those properties which provide many leading industrial plants for their 
pleased with the looks of your a durable finish that will ‘‘stand safety and ease of operation. They are 
car after “a little driving?” up” under continual wear. quickly erected at small cost 

No question is more imp. r- \ Hilo Service Salesman is Equipped with Hyatt Bearings through- 
tant to the a de ready to demonstrate the qual- out Made in various types, hand and 
termines user satisfaction more ity of our products in your fac ti ° iti t 20 000 
than any other factor. tory. pueumacc, m capeciies Up w - 


pounds and in spans up to 40 feet. All 
parts are extra strong, without excess A 
weight. an 
Write for illustrated ; 
descriptive literature 


HILO VARNISH CORPORATION | 


Formerly Moller & Schumann (Co. 
5 Gerry St. 2420-24 Washburne Ave: 
BROOKLYN, N. Y. CHICAGO, ILL. 
Pacific Coast Distributors: 
The Brininstool Co., Los Angeles, Cal. 











CURTIS PNEUMATIC MACHINERY Co. 
1636 Kienlen Ave. St. Louis, U.S. A. 


Branch Office: 
631-7 Hudson Terminal, New York City 

















A Hilo Finish for Every Automotive 


<i 
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Spurs CROFOOT GEARS 








mene —the product of skillful workmanship 
Mitres ‘ ; 

Spiral guided by an _ ever-present ideal 

DITALS 
| 
Helicals Make your next investment in gears | 
an economical one. Our engineers can 
Worms help you. 


W orm Gears 








CROFOOT GEAR WORKS 


INCORPORATED 


29 Ames St. Cambridge 39 Boston, Mass. 























The Most Remarkable 
Automobile Top Material 
Yet Produced 


Dridek Leather 
Double Texture 


California Top Materials 


SPECIAL COLORINGS, GRAINS AND FINISH- 
ES FOR THE NEW TYPE CLOSED CARS 


Send to Dept. A for Samples and Prices 





L. J. MUTTY COMPANY, Boston 9, Mass., U. S. A. 
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The Multi-Cut Finish Turns 
Aluminum Alloy Pistons in 


20 Seconds Each 





ee 


Cer => & Cun Ga cae 


ae at - sae ee ~- aE ad EL Was 


ya 

4 facing tools and 3 turning tools 
‘held in multiple tool blocks and 
ground to gage complete all turn- 
ing and facing operations at one 
handling. The operator simply 
chucks the work and starts the ma- 
chine. 


Multi cutting guarantees definite 
savings over present methods. 


The R.K. LeBlond Machine Tool Co. 


Cincinnati, Ohio 





y 


Wit 


Heck 


We are in a position to furnish 
wire wheels for practically every 
car made in America. Kindlyspec- 
ify make, model and year of car 
when writing for information or 
requisitioning quotations. 


GOL een - 3 


For FORD, CHEVROLET 490 and OvER- 
LAND Model 4. Finished in White, Black, 


Red and Cream—color optional. 


A set of Houk or House Wire Wheels 
consists of five wheels, four inner hubs, 
four hub caps, hub cap wrench, and 
spoke nipple wrench. 


Dealers should send at once for the particulars 
of our service and sales agency proposition. 


WIRE WHEEL CORPORATION 
OF AMERICA 
(Successors to Houk Manufacturing Co.) 


1700 Elmwood Ave. Buffalo, N. Y. 


Direct Factory Rranches and Service Stations: 
New York, = llth Ave- Detroit, 433 Leland Street 
nue, at 57th Street _ 
Philadelphia, 328 North 0s Angeles, 1216 South 
Broad Street Grand Avenue 
Chicago, 23rd Street and = ee 1690 Pine 
Indiana Avenue Stree 
Exclusive Canadian Representatives : Gite Tire & Rub- 
ber Goods Co., Toronto 
Canadian Factory: Ajax Wire Wheel, Inc., 64 Niagara 
Street, St. Catharines, Ont. 




















COST CUTTING TOOLS 








For Reaming 
Accurate Holes 


McCrosky-SUPER 
Adjustable cheese 


If you need holes of standard size and finish, standardize on 
McCrosky-SUPERS. They will solve your reaming problems. 


McCrosky Catalog No. 7 has the evidence. 
Write for it today. 


Meadville, Pennsylvania 
Branches and agencies in all principal cities. 
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Temperatures of 1 to 16 Points 
‘Upon 1 Chart 


The Leeds & Northrup Multiple Point Recorder 
uses the balance, opposition or zero method for meas- 
uring high temperatures with thermocouples or for 
precise measurements of low temperatures with re- 
sistance thermometers. 

The accuracy of the record is unaffected by the 
length of run and resistance of lead wires, or by the 
calibration of the galvanometer. 

The galvanometer serves merely as a current de- 
tector and pilot to bring 
“about the re-adjustment 
of the potentiometer or 
Wheatstone bridge when- 
ever the temperature 
changes. The actual work 
of adjusting and of mak- 
ing the record is done by 
outside power. 

When used in connec- 
tion with thermocouples, 
an automatic cold end 
compensating device is 
included within the re- 
corder casing. 


State the class of work in 
which you aesire to measure 
temperatures and literature des- 
cribing the Leeds & Northrup 
Recorder and the type of ther- 
mometer of pyrometer suited to 
your purpose will be sent. 


LEEDS & NORTHRUP CO. 
4919 Stenton Avenue, Philadelphia, Pa. 


Makers of Indicating, Recording and Signalling Resistance and Thermocouple Pyro- 
meters, Optical Pyrometers, Apparatus for Determining the Transformation Points 
of Steel, Automatic Temperature Controlling Apparatus and Apparatus for the 

Hump Method of Heat Treatment 10 

















do all the big Nut Plants and Indus- 
trials use the 


National Automatic 
(Bent Tap) Nut Tapper 


in tapping nuts for 
automobile, truck, 
aeroplane, motor- 
cycle, sewing ma- 
chine, electrical, 
and for other par- 
ticular service? 


If you make good 
quality nuts in ap- 
preciable quantities 
it will pay you to 
investigate. 


The National 
Machinery Co. 


Tiffin, Ohio, U. S. A. 





























WINNT 


These Bolts Will 
Not Loosen 


ANNU 














































Safety Bolts and Nuts 
Emphasize the Integ- 
rity of the Finished 
Assembly. 





Old age and feebleness come quickly to many a 
good car simply because the bolts and nuts that should 
hold it together loosen and break, or drop out. 


The Stevenson Safety Bolt and Nut cannot loosen. 
It, therefore, will not drop out or break trom uneven 
strain. 


The car manufacturer, by using Stevenson Nuts 
and Bolts, adds 90 per cent to the usage value of his 
car. By Stevenson simplicity, he gains 20 per cent 
of the time ordinarily consumed in bolt-up. 


The Safety Bolt and Nut Assembly consists of a 
bolt with tapered grooves, a washer with inner lugs 
that fit the bolt grooves, and a nut with chucks in its 
lower cuter faces. When nut and washer are brought 
home to contact, the outer rim of the washer is upset 
into any chuck with one blow of a hammer on a 
chisel. The lock so formed is permanent. 


To unlock, back down the bent-up portion with one 
blow from a chisel. 


Let us send you more information. Write for details. 


THE SAFETY NUT & BOLT COMPANY 
Dept. A. Cleveland, Ohio 





ONE BLOW LOCKS IT wy, sy 
ONE BLOW UNLOCKS IT CER f 


STEVENSON: || 
SAFETY (oOo 9 


NUT & BOLT 
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The 


LUNKENHEIMER 


Gasoline Engine 


PRIMER 


Makes starting easy, regardless of the grade 
of fuel or atmospheric temperature because it 
injects a charge of atomized gasoline directly 
into the intake ports, giving a power impulse 
on the first turnover. 


It saves the starter battery, makes priming 
a safe and convenient operation, and prevents 
the accumulation of carbon in the cylinders, 
caused by the excessive use of the carburetor 


choke. 


The Lunkenheimer Primer is easily at- 
tached, connections being furnished for all 
makes of cars. Its installation means safety, 
convenience and economy. 


Leading dealers everywhere sell Lunken- 
heimer Primers. Write for descriptive book- 


let No. 513-HK. 


THE LUNKENHEIMER ce. 


—_“QUALITY "=—— 











Largest Manufacturers of 
High Grade Engineering Specialties 
in the World 


= CINCINNATI 

= New York Chicago Boston London 

= a Conventional view showing the SS 

= « Lunkenheimer Primer attached wy = 
WS to an automobile, f My 


4 
"a 


cans ell SO. 
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HYDRAULIC FORCING 
PRESSES 


For RAPID ASSEMBLING OF ForcE FIT Parts 


This is a handy type of press for forcing gears, 
sleeves, bushings and other shop operations requir- 
ing accuracy. 

It has a capacity of 200 tons; maximum openin 
30x84 inches. Its open horizontal construction al- 
lows placing of work either from the floor or over- 
head crane. 


The pump is a self-contained unit and can be 
placed as shown in the illustration or in any other 
convenient position, for motor or belt drive. 

Our line includes punches, shears, shaft-straight- 
ening presses, broaching presses, pumps, benders, 
accumulators, valves, fittings, etc. 


Write for catalog. 


THE WATSON-STILLMAN CO. 


NEW YORK: 198 Fulton Street 


CHICAGO: 1500 McCormick 
Building 
PHILADELPHIA—Widener Bldg. = 


214 





























Back of Stromberg-Carlson permanent magnets 
stands 20 years of magnet manufacturing and re- 
search work. 

Every magnet produced by us is a flawless prod- 
uct ready to give enduring satisfaction for years 
of vigorous service. Unequalled anywhere for 
quality and permanence. 

Send us your magnet sketches or blue prints for 
quotations on your annual requirements. 


Stromberg-Carlson Tel. Mfg. Co. 
Rochester, N. Y., U. S. A. 
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ush 
|Qaciators 


or tracks tractors 
and airplanes 


Bush Manufacturing Co. 


Hartford, Conn. 
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Alloy Steel Bars 


Hot Rolled 

Cold Drawn 

Turned | 

Heat Treated 

Annealed | 

Machine Cut f 

Machine Straightened 

Cracker Sheared 
| 
| 
| 
\ 











Are prepared to meet all S.A. E. 
Open Hearth Alloy Specifications 


Do you receive our stock list? 








Interstate Jron & Steel Co. 


Monroe Bldg. 
104 S. Michigan Ave. Chicago 








District Offices: New York, Cleveland, De- 




















troit, St. Louis, Milwaukee, St. Paul, Kan- 
sas City and San Francisco. 
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A cent’s worth of insurance 
prevents five dollars’ 
worth of loss 


It pays you to insure your parcel post ship- 
ments of automobile accessories while in tran- 
sit. So long as wrecks, fires, thefts, and other 
transportation hazards exist you are taking 
chances when you ship by parcel post or by 
any other means. 


1 


The cost is insignificant compared to a 
probable loss you might incur. You as a 
shipper can protect yourself absolutely against 
monetary loss through a North America 


Parcel Post Policy 


This insurance, at small cost, covers your 
goods from the time they leave your factory 
or store until they reach your customers. 
Five cents insures any package up to $25 in 
value; ten cents up to $50, and so on. You 
wrap and insure in one operation. There is 
no red tape. 


Besides this feature of protection, North 
America Parcel Post Insurance is a builder 
of prestige and good will. It impresses your 
customer with the pride you take in and the 
value you place upon your merchandise. 


It also assures him of a prompt refund of 
money or reshipment in case of damage to or 
loss of any packages in transit. It wins you 
more business. 


Fill out and mail the coupon below and 


we will explain to you this form of coverage 
more fully. 


Any agent or broker can get 
you a North America Policy 


Insurance Company 


of North America 


Philadelphia 
Capital $5,000,000 Founded 1792 


Writers of FIRB, MARIND, AUTOMOBILE, BAGGAGD, ETC. 
Experience, Stability, Service 


INSURANCE CO. OF NORTH AMERICA 
232 Walnut St., Philadelphia 


Without obligation to me in any way 

send me full information as to how f .can 
insure against loss, pilferage, etc., ome. hun- 
dred $25 (or less) packages. 

Name 


ee ee eee eee ee ey 


ROBOORS: 2 66.0 080i 0550008 State 


I would also like information concerning 
other insurance such as 
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VUL-COT Fibre is used 
as insulation in starting- 
lighting - ignition sys- 
tems, in the magneto, 
speedometer, and nu- 
merous other parts. 










In the making of mani- 
folds, nipples and cleats 
for electrical wiring, 
VUL-COT Fibre has 
proven to be especially 
serviceable. 


Vul-Cot Fibre 


(A higher development of 
Vulcanized Cotton Fibre) 


for facings of friction 
clutches and for brake 
bands meets every condi- 
tion of reasonable use. 


The hardness of VUL-COT 
Fibre, the ease with which 
it can be turned, tapped and threaded, and 
the smooth, even finish which it takes, 
give it a character well suited for the mak- 
ing of handles of doors, cranks and 
numerous other parts. 



















Automobile manufacturers will be’ inter- 
ested in reading our booklet of electrical 
and mechanical uses of VUL-COT. Send 
for it. VUL-COT Fibre is sold in sheets, 
rods ‘and tubes or machined to specifica- 
tions, 


AMERICAN VULCANIZED FIBRE CO. 
599 Equitable Building, Wilmington, Del. 
BOSTON PHILADELPHIA CLEVELAND CHICAGO 


NEW YORK _PITTSBURGH ST. LOUIS 
Complete Stock for Immediate Shipment at Chicago 


Western Agents Canadian Agents 
Western Electric Company Northern Electric C 


PP 
umTeor 
RANCISCO SEATTL MONTREAL TORONTO WINNIP: 
SORT ENS LOS ANGELES OPfawa . mARFAX CALGA 9 
QAKLAND NA VANCO 
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The Petry Ventilator 


Throws a cooling air to that overheated place, 
the floor up under the cowl. The heavily nick- 
eled, solid brass knob on dashboard regulates 
quantity of air wanted. The adjustable baffle- 
plate throws the air to any desired point. The 
Petry Ventilator adds snap to the appearance ot 
any car. Easy to put on. Bolted thru the cowl 
to a sub-base. Rigid, dust-proof and water- 
proof when closed. WMandsomely designed with 
beautifully lacquered finish. The only stock ven- 
tilator adjustable to the curve of any cowl. 
Indispensable to closed cars. Special type for 
Fords, $3.00. Universal type, applicable to any 
shaped cowl, $5.00. including installation tool. 


Write for literature. 


N. A. PETRY & CO., Inc. 


323 N. Randolph St., Philadelphia 


Makers of the Petry Cut-Out and Pedal 
Distributors: 


Gray-Heath Co., 1440 Michigan Avenue, Chicago, ll. 
Norman Cowan Co.. 445 Rialto Bldg., San Francisco, (al. 
J. W. Van Degrift, 627 Charles Bldg., Denver, Colo 
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In Unity There Is Strength 
This old maxim surely applies to the one-piece steel 
core used in the Standard Commutator. There are 


no rings, no screws, no nuts, no bolts and no rivets 
to loosen. 


The Standard Commutator is built to withstand the 
rough handling to which commutators are some- 
times subjected when forced upon the shaft or while 
being assembled with the armature and other parts 
of the motor or generator. 
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THIET 
REVOLUTIONIZED 
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Over eee Tg Flew Se ” 


my To tRtRe Let Ee LL ofl Rl hi eee 


We are supplying some 
of the largest commuta- 
tor users in the coun- 
try, and are constantly 
increasing our produc- 
tion. We are delivering 
one hundred and ten 
thousand Standard 
Commutators to one 


are in the market for 
commutators we will 
gladly have our repre- 
sentative call upon you. 
Designs to suit your 
requirements, together 
with prices, will be 
Promptly _— sub- 
mitted upon request. 





STANDARD COMMUTAT 
q e el 


Send us your specifica- 
consumer alone. If you tion. 


The Toledo Standard 


Commutator Co. 
Toledo, Ohio. 


TOLEDO 
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WE ee 
Mines ® Mills comes to Wards Warehouses 


Pe sci 
EDGAR T. WARD'S SONS Co a> Mas 
<  Beassreeyzsy ik os 














the Worlds Finest High Carbon Strips 
Tempered & Highly Polished and 
Bright Cold Rolled to take a high temper. 


—— 





cutters, saws, 


Gray’s Turret Rotary Shear 


Cuts Any Shape Without Swinging Sheet 


Because the cutters, while working, can be changed 
to any degree of a circle, the shear illustrated will 
cut without turning the sheet, any shaped openings 
in widths equal to double the throat depth and no 
limit of length. Intricate turns and small radii are 
cut’ under power. The simultaneous driving of 
both cutters pulls the sheet through the shears auto- 
matically. The line to be cut is accurately followed 
by means of the turret, which is controlled by the 
guide wheel. 


Shears Inside Shapes Without Starting from Edge 


The holes in the cans and in the sheet, which is 
three times as long as the throat depth, show some 
of the things that can be done on this shear. The 
same cuts can be made in a sheet ten or a hundred 
times as long. The turret does it. 


Reduces Cost of Shearing from 50% to 90% 


Among other savings, most of the sheet and plate 
cutting heretofore done expensively only by the 
acetylene torch, punching or cold chiseling, can be 
done quickly, accurately and economically on this 
shear. On this class of work it saves the extra 
expense of cleaning up, such as filing, grinding, etc. 
The turret shear cuts a smooth clean edge. Made 
in five sizes, which shear up to 1” plate. 





Among Our Products Are: 


Hydraulic Presses for Forcing, Forming, Forging, 
Broaching, Flanging, Bending, Straightening, etc. 
Body Presses, Upsetting Presses, Side. Rail Presses, 
Tire’ Forcing Presses, Steam Platen Presses, Tire 
Heater Presses, Punches, etc. 











Particulars Furnished Upon Request. 
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CLEVELAND - 


Suitable for fine sprin 
instrument parts, pet 


Tagms. tapes, etc 


USED BY 


Watch, Typewriter, and Instrument Manufacturer: 

‘ 1 » ay s. Auto- 
matic Machinery, Accounting Machine Parts, etr-?- 
ENORMOUS STOCKS AVAILABLE THROUGH ALL WAREHOUSES 


BOSTON-NEW YORK: BROOKLYN: NEWARK: PHILAD' 





i O! tts) Co, 
ELPHIA- PITTSBURGH 
DETROIT - CHICAGO - ST.LOUIS - MILWAUKEE 
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PERFECTION 


Lettering and Drawing Pen 


The most simple and _ most 
efficient lettering pen for freehand 
lettering. It writes with a steady, 
smooth, velvety touch. 


It’s Different! 
Try It! 


If you want comfort, speed and 
efficiency in lettering, try the PER- 
FECTION. Eliminates that con- 
stant refilling and cleaning. The 
PERFECTION is the only lettering 
pen that actually solves the lettering 
problem. 


Made in eight sizes to suit all require- 
ments. rite for circular No. Q. 


Manufactured solely by 


New York Blue Print Paper Co. 


Sensitized Papers, Drawing Material, Drafting 
Furniture 


N 
DRILLING 
NO 
PINNING 





= 102 Reade New York 
Street City 











HE Automotive Industries does not 

take any particular credit to itself 
for belonging to the Audit Bureau of | 
Circulations. 


To supply A. B. C. reports on its circulation is 


good business practice on the part of any publica- 
tion and the Automotive Industries is glad to ren- 
der this necessary service to advertisers. 


It is not that the Automotive Industries re- | 


' DREADNAUGHT quires any check on the honesty of its circulation | 


statements. It is because it is honest that it is 


; able to qualify for A. B. C. membership. Circula- | 
Indestr uctihle. : tion falsifiers are not eligible. 
Hub Odometer The Automotive Industries is a member of the 
With Automatic Drive A. B. C. because it wishes to identify itself = 
ALES and advertisers, advertising agents and other reputable 
Atlanta, Ga. mee ony paternal ’ publishers in this co-operative effort to discounte- 
Lansdowne St. 806 E. Pike nance unfair methods. 
one 951 Niagara St. St. 4533 ‘ 
Chicago....3728 Michigan Ave. . , a 4 
boos lames Ave. 121 30th St.. N. Ww The advertiser has one way only of distinguish- 
427 N. Bouvier St. Newark 7 aoe Place ing. He knows that every publication that belongs 
Pittsburgh. . 200 i ig Pa 7, a Angeles. . 1313 Fiswwe Bt to the A. B. C. tells the exact truth about its circu- 
ie ie... 88 Ann Bt - If ‘Clifford S.. W. L lation. With other papers he lacks that assurance. 
AMERICAN TAXIMETER CO. . The Bureau’s report on the circulation of the 
18 West Gist Street ‘ Automotive Industries will be sent to advertisers on 
NEW YORK request. 
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WIRE 


IGNITION 
AIRPLANE 
SPRINGS 


Sverything inWire 


SEND FOR DESCRIPTIVE 
CATALOGUES 


AmericanSteeléWire 
see Company 


SENVER 
@. 8. STEEL PRODUCTS Co. 




















20 500 1000 1800 2000 2500 
REVOLUTIONS PER MINUTE LE Rol MOTOR 
3x44 MODEL C 

FOR THE LIGHT ROADSTER 

TOURING CAR 


TRUCK 





} e 


ZL 


/ 























Ee © HORSE POWER 7 


Used by leading manufacturers of best-known 
American-made light trucks, 


The business of manufacturing Le Roi En- 
gines, formerly conducted by Milwaukee Ma- 
chine Tool Co., is now carried on by 





Mitchell St. & 60th Ave. 
MILWAUKEE, WIS. 


Write for Complete 
Information 
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Have YOU Comidenel 


the Advantages 
of Mechanical Die Sinking 


by the KVE Method? © 


Producers of drop-forging and shaped stamp- 
ings have smoothed out kinks in their produc- 
tion by modernizing their die-cutting depart- 
ments. They have introduced Keller Automatic 
Die Sinking Machines for better work and as an 
aid to an overworked force. 


The Keller Machines do the slow, difficult 
and tiresome part of die-sinking automatically. 
It is all in the machine—he operator sets up the 
block and starts the machine. 


Do you realize how greatly Keller Automatic 
Machines can improve the quantity and quality 
of work in your plant? Always to have dies 
ahead—steady flow of production—no delay and 
scrapped work from worn dies. 


The Keller Automatic Die Sinking Machine is 
the only one of its kind. Since the pioneer 
Keller types were placed in service improvement 
after improvement has been added. 


Tell us your requirements. We will send you 
photographs and time studies of dies similar to 
yours being cut on the Keller Machines—and 
illustrating the type best adapted to your needs. 


Keller Mechanical Engraving Co. 
66 Washington St., Brooklyn, N. Y. 


KELLER 


Automatic 


Die Sinkers 


KME-30 


HNUHNNNNNNNNONANONNARAEAUOLAUEOOOAONANNONONREUEEOUAQUUUUULESQ4ONLADRLOUHOLENOGGLELONAO}ONOEEOOOOUUGQOUOOUOUOUNSONNNEOEEOOOUUENOQO400Q0EO00NEGQ0UUUQU0G0NN0QNQ900N0000009800098;sDE0O0RLUUQOUOLONOQGQONG000000000000U0Q0NO4400000000808000EFEENGEEOOOEOEOOODOAOQOQGOOEREEOUUUOUUOOOOUOYANAg MANN 
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We Are Specialists in the Manufacture of 


HARDENED What Other Carburetor 
AND Will Do This? 
GROUND PARTS oe 3 aaa alas ual 


Carburetion engineers have long appreciated that the 
ideal place to heat the fuel is in the nozzle, where 


Our large and completely atomization takes place. This is what the Columbia 
° . Carburetor does. 
equipped factory is prepared to 


produce such automotive parts With the heaviest fuel, and the coldest weather, the 


heating element, which is an incorporated part of the 


: : nozzle, raises the fuel gravity and allows of minute 
as WIist pins, valve tappets, etc., subdivision. By heating only that fuel contained in | 
requiring special hardening i] the nozzle, the utmost efficiency is obtained. 

1 1 1 = Starting on the first turn of the engine, the current 
and grinding Processes In quan drain, which in winter sometimes amounts to 500 
tity and to highest quality stand- amperes, is consumed for only a short time. This 

° ° 1] insures long life to the battery. 

ards. Get in touch with our 
Engineering Department for Columbia Carburetor Company 

: : i Illinoi 
quotations and delivery sched- Chicago —_— | 
ules. 

U I 


STANDARD AUTOMATIC TOOL CO. 
RACINE, WIS. WORTHY OF THE NAME 



































What Aluminum Bronze Die Castings 
Mean—Why the Name “Buffalo” 
Stands Alone in Their Production 





Aluminum Bronze is the final 
word in strength, toughness and 

oan 6BS a the quality of long wear—but until 
we made die casting of this alloy 
commercial, practical and _ eco- 
nomical, inferior metals have, 
perforce, been used. 


Buffalo Aluminum, Bronze Die 
Castings range frdm worm gear 
—- wheels on down to the 
| smallest requirements in 
| this line. 








Grinding Face of Teeth on Taper Reamer 


The centers are brought in line with the face 
of the grinding wheel and the work-head 
raised to bring bottom of the tooth parallel 
with table. Tooth rest is clamped on top 
of work-head and adjusted to bear against 
the heel of the tooth. This method insures 
rapid handling and super-accuracy. 
i yn No. 2 Guintes not In fact, this machine will handle 
y sharpens rap y an ac- an in: 
curately any style of saw, mill- in , pn 
ing cutter, tap, etc., but with ity ang convenience in operating 


Through our accurate meth- 
ods we are turning out work 

in aluminum bronze that 
eliminates machine finish to!™ 
a great extent. 


When you think of Aluminum 
Bronze Die Castings, think of 





p yety SS — for the ge A a ame . “Buffalo.” This is the name back . 
surface grinding job within its of super-accurate work. oe t. 
" : for bulletins. TODAY. of the produc 


The Oakley Machine Tool Co. 


Cincinnati Ohio 


TROAKLEY NO.2 


_ J ; Buffalo, New York “* 
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. UA 
Lubricate the Propeller Shaft Assemblies 
. for Passenger Cars, Trucks, Tractors and 
Car With Motor Boats 
OIL PRES 26.25 Semaie sae 


are usually transmitted by the propeller shaft, 
and relieve the rear axle driving mechanism 














Lubricating qualities of oil are superior to 


grease because the feed can be controlled. “ ~ severe strains of starting, stopping and 

ING CUP scientificall Li im- raking. 3 
bay oh gr poco as old fg Sen caditien te The Snead shaft is of electrically heat-treated, 
a of the oil. No waste. Two or three thousand , light-walled, nickel steel tubing, remarkably 


‘ Sie strong and unusually resilient. 
= with ene Ging np, pateay Wicionng The spiders which carry the discs are shrunk 
a on the tubular shaft, secured by a hexagonal 
wedge and welded. 


Perfect Lubrication We solicit inquiries from car manufacturers and assemblers. 


Every Drop Cou nts Address Dept. S. 
, ie, ——- ) SNEAD & COMPANY _ Jersey City, N. J. 























CUSHION DRIVE 


Takes the Self-Destruction Out of Your Car 


(MUNA 


CHARLES S. MONSON, Detroit, Michigan 


SALES DEPARTMENT 2113 DIME BANK BLDG. 








MANUFACTURED BY BLOOM FLUSHER COMPANY TIFFIN, OHIO 




















C. $ 
ETROI 
TRANSMISSIONS 


oi pes dd 





Lubricant enters 
Throuah_ the 


Grooves in Bush- 
FOR ing to all RBear- 
ing Surfaces. 


All Bearing Surfaces 


ee Are Flooded with Oil 








Type for Trucks of The only metal-to-metal Bearing Surfaces in the A. B. 
1 Universal Joint are the four bushings or_ bearings. 
. ly, and 2-Ton These are constantly flooded with oil. 


The centrifugal force, which results from the rapid rota- 
tion of the joint, throws the oil into the grooves in th2 - 
face of the bushing. (See cut.) It is compelled to rush 
inside the bearing and lubricates the only metal-to-metal 
bearing surfaces found on the A. B. Joint. 


e Write for d iptive literature® 
Detroit Gear & escriptive literatur 


Machine Co. EASTON MACHINE CO. 


SOUTH EASTON, MASS. 
A! 


3 Universal Jomt 
Centrzfugally Forced Lubricatzon 


Capacity—3 Speeds 





Model C Detroit, Michigan 
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TURNER & MOORE 
MFG. CO 


DETRON 
ileal 


Turmo Four Cylinder Engines 
Two Sizes: 3 in. x 5 in. and 3' in. x 5 in. 


Full pressure gear pump lubrication through hollow 
crankshaft to all bearings. 
Highly efficient dry gas hot spot manifold. 


EXCELLENT THERMAL EFFICIENCY 
S. A. E. STANDARD MOUNTINGS FOR ALL 
ACCESSORIES 


Turner & Moore Mfg. Co. 
Sales Offices: 521 Stevens Bldg. 
Detroit, Mich. 


































GASOLINE 
TANKS 

















Prompt delivery, combined with high class workman 
is very desirable—but right now, both are very hard + 
obtain. 

In view of this condition, automobile and truck manrfac- 
turers will find 





—specialized products and exceptional manufacturing faeil- 
ities—invaluable to them. 

We can assure prompt delivery on orders of any size—any 
type or size of tank, either welded or lock-seamed—a com- 

plete service at your service. | 


Our large, modern plant, covering 15 acres and our 36 
years in making pressed steel parts, deserve your consid- 


ww 

















Self-Opening Die Heads 


H & G dieheads are made in three standard styles, and 
each style in several sizes. They are adaptable to prac- 
tically all machines on which threading is done, 

Style A—is for automatics 
like the Cone, Gridley, Na- 
tional Acme, and threading ma- 
chines and bolt cutters in 
which the diehead rotates. 















Style C—is for tur- 
ret lathes, hand screw 
machines, and similar 
machines in which the 
diehead is held sta- 
tionary. 


Style D—is new and it is a mas- 
terpiece. It is especially designed 
for Brown & Sharpe automatics but 
can be used on other machines cut- 
ting small work. D 


Send for New 96 Page Catalog 


This book is a real contribution to the science of thread-cutting 
and should be in the hands of every man in the business. 


H & G Works—The Eastern Machine Screw Corp. 
22-42 Barclay St., New Haven, Conn. 


~ 
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Makers of Springs and Axles for Heavy Duty 
Service for more than Fifty Years 





SHELDON AXLE . SPRIN GCO. 


WILKES-BARRE ; : : : PENNA. 


























eration. 


Send us a sample or blue print and let our special Tank 
Dept. furnish you with an estimate. 





























TT 


GEUDER, PAESCHKE & FREY CO. 


1422-1700 St. Paul Ave. 
MILWAUKEE, WISCONSIN - 
Detroit Office: 1312 Dime Bank Bldg. 
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Specify 
Champion Forgings 
THE CHAMPION MACHINE & 


FORGING CO. 
Cleveland Ohio 
NEW YORK, PHILADELPHIA, DETROIT, 
30 Church St. Bourse Bldg. 56 Cadillac Square 
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NATITE 


100% PURE 
ARTIFICIAL CORUNDUM 


Cuts faster, cleaner and cooler than any other 
abrasive. 








ER 


DETROIT 
MULTIBLADE FANS ‘ 


The Hurricane Under the Hood 















































High velocity air movement through the 
radiator. Extreme light weight coupled 
with unusual strength and rigidity. 





. y FR i § . 
i as cig iat “ 
L i . | 


NATITE will last longer than other abrasives. 
NATITE costs no more than any other abrasive. 


SEND FOR SAMPLES AND PRICES TODAY! 





Let us know vour requirements for 
passenger cars, trucks or tractors. 


DETROIT CARRIER & MFG, CO. 
DETROIT, U.S, A. 


Harrison Supply Company 


5 Dorchester Avenue Extension 


\ BOSTON, MASS. U. S. A. 








Transmission 
Type. 

Various models to 
fit the different 
S.A. E. standard 
transmission pads. 
Quality, work- 
manship. Unusu- 
al lubricating fea- 
tures. Guaran- 
teed for life. Tell 
us your require- 
ments. 


OU see them everywhere! For Armstrong 
Tool Holders are used wherever metal is 
ti rned or planed. All sizes and orms 





Write for catalog 





DETROIT 
ACCESSORIES 


: or CORP., 


Detroit, Michigan 


Chicago Branch: Miller- 
Passefiger Cars | io: 2 
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Starting 
Lighting 
& Ignition 





| Electric Auto-Lite Corporation 


Head Office and Factory Detroit Sales Office 
Toledo, Ohio 1507 Kresge Bldg. 





Auto-Lite 








| 














AUTOMOBILE 


Sheets 


This Com pow manufactures Sheets aie ted to every phase of the 
an edie uto Body Stock, Fenderand Hood Stock, Crown Fender 
Stock; also material for Tanks, Guards, Radiators, Frames, etc. 


““THURITE” Deep Drawing Stock— semeshahie for its droning qualitios att a 
rive us us ~ fall aeegeen on Deep D: 


Soe ebesmoraitectectaice 
e an esc on, Galvan 
Fo: cued Roofing Perit Siding oe Tin +~ 4 lates, Black git phoets, 





AMERICAN SHEET AND TIN IN PLATE ATE COMPANY, Prick Bidg., Pittsburzh, Pa. 
Export Representatives: UNITED 


COMPANY, New York, U. 8. 














PRESSED STEEL PARTS—OVER 200 
OF THEM MADE THE BOSSERT WAY 


From smal] washers to heavy axle housings-a wide range made possible 
through equipment that is perhaps unequalled in this field. And so we are bes 
fitted to turn out stampings for you which embody fine quality of — 
and fine accuracy in production. Bossert production gives quick service 

the largest as well as the smallest order. Two hundred thousand square test 
of floor space and impressive equipment make this possible. Let us quote you. 


THE BOSSERT CORPORATION 


Main Office and Works, Utica, N. Y. 
Branch Offices: 


611 Citizens Bldg. 
Cleveland, Ohio 


1513 Ford Bldg. 
Boteets, a. 


30 Church St. 
New York, N. Y. 






















STARTING 


One and Two Unit Systems for 
All Requirements 


DYNETO ELECTRIC CORPORATION 
Syracuse, N. Y. 















LIGHTING A (4 

































Special 
Machinery 
Tools, Jigs 


and Fixtures 





The S-P Manufacturing Company, 


CLEVELAND, OHIO, U. S. A. 





TRADE 


oil’ FORC*tprs 


MARK 


“Forc” Oil Cups 


A POSITIVE LUBRICATING DE- 
VICE, that FORCES the oil in and 
around the surface requiring lubri- 
cation. 
“FORC” OIL CUPS have met the 
demand of Automobile Owners for a 
simple, inexpensive and positive lu- 
bricating device. 
A FORCE FEED OIL CUP that is 
DUST, DIRT, AND WATER 
PROOF, and PRACTICALLY IN- 
DESTRUCTIBLE. 

Write for Literature 


Hackett & Doolittle, Inc. 


153 Washington St., South No walk, Conn. 


@rcuSTERED 





























E would make Lakeside Tools better, but we 
can’t. They are wonderful tools, right in design, 










materials and workmanship, finished 
to please your master machinist. 
Lakeside drop-forged, case-hardened, 


guaranteed tools are made to your 
order, or furnished from our regular 
stock. 


Write for catalog and prices. 
Lakeside Forge Company 


Frie 


hi 
La. 3 


Penna. 


LAKESIDE FORGINGS 























= 












On the Finest peer 


A list of users of Dusenbury Motor 
Fabrics would be a veritable who’s-who 
of American builders o/ fine cars. 


LOUIS DUSENBURY & CO., INC. y 
NEW YORK DETROIT Y 
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Reg. U. 5. Pat. Office 


Hydraulic and Hydro-Pneumatic 
Machinery 


EXCLUSIVE SALES REPRESENTATIVES: 
@ BB Mie Engineering Co., @21 W was. Oai- 
} ., Winanee ° Phitlaéal- 
ghia, Pa.; Onnadian Fairbanke-Morse On, Lak ‘hoe treed 





GET IN TOUCH WITH 


THE CROSBY COMPANY 


BUFFALO, N. Y. 


For Sheet Metal Stamping 


Of Auto Parts 


A Complete Plant with 
Superior Equipment 


Detroit Office New York Office Cleveland Office 
914 Ford Building 30 Church St. , 415 Schofield Building 














Special Drop Forgings 
made from your specifications 


Besides our work of making standardized 
‘ body parts, we do special drop forging. 

We will not accept business beyond our 
capacity; this and the fact that we have on 
hand large stocks of standard carbons argues 
for prompt delivery. 

Forgings are made of standard open hearth 
soft steel or to special carbon and alloy speci- 
fications. 

Assemblers who demand careful forging work 
will be interested in our proposition. 


Write for catalog. 


The Brewer-Titchener Corp., Cortland, N.Y. 





151 











MACHINERY OF QUALITY 








Dies—Tools—Jigs 
Fixtures 


The name Thor stands for a well- 
built, progressive organization, devoted to 
the production of high quality tools. Every 
man in the organization knows his business 
well—his work shows it. 

Send blue prints for estimates 


THOR MACHINE WORKS 
Racine, Wisconsin 



































; <3 a 


BALL THRUST BEARINGS 


made to meet your requirements. 
“STAR” BALL RETAINERS 
for thrust, magneto and cup and cone bearings. 
DROP FORGINGS 


The Bearings Company of America, Lancaster, Pa. 
Western Sales Office, 1012 Ford Bldg. Detroit,Mich. 











MANUFACTURERS: 
INCREASE THE EFFICIENCY 
OF YOUR DRAFTSMEN 


This Improved Parallel Ruler Attachment does away 
entirely with watching the head of the ‘‘T’’ square to 
make sure that it is always against the edge of the 
board, thus enabling the draftsman to work with 
greater speed. It is absolutely accurate. 








This attachment makes for greater efficiency and con- 
sequently greater drafting production. Write for com- 
plete details. 

ECONOMY DRAWING TABLE & MFG. CO. 
ADRIAN MICH. 


















How Accurate is Your Micrometer? 
PRATT & WHITNEY 


MIKECHECKS 


Nearly all micrometers show an apprecia- 
ble error at some points within their 
range. Pratt & Whitney Mikechecks offer 
an inexpensive, positive means for check- 
ing these errors. Set consists of gages .1”, 
2”, .3”, 5”, and 1” in length accurate 
within .000025”—a quarter of a ten 

thousandths. Packed in gun metal 

















case they fit the vest pocket. Their 
Price is so low that every tool- 
maker can afford a set. Also fur- 


nished in metric sets from 2.5 to 25 
mm and for larger work in 2” and 
50 mm sizes. 


PRATT & WHITNEY COMPANY 
111 Broadway New York 























Specialists in THREAD 
and SPLINE GAGES 





West & Dodge Co. 


Boston, 35, Mass. 
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Our Metal Stampings Will 
Substantially Improve 
Your Product. 
Let Us Show 
You. 











Every Purpose 





Inquiries to Nearest Office 
PHILADELPHIA 


Chicago Detroit 
St. Louis San Francisco 


New York 
Washington 


do 
O 
0 


HALE & KILBURN CORP. 





We Can Supply You with— 


Drag Links 
Starting Cranks 
See our full page ad- Radius Rods 
——s 4 yaa Megs ron Ball and Socket Tie Rods 
paper. Steering Reach Rods 
Ball Joints 
Starting Crank Grips 


Send us specifications and the quantities you need and we 
will send full details 


The Cincinnati Ball Crank Company 


Detroit Cincinnati 














ACHILLES 


TIRES 


Rugged—Oversized—Lasting 


These tires are made with a fine attention 
to detail and represent a very high mileage 
“buy” to car owners who know that the first 
cost of a tire can only be estimated by the 
miles-per-dollar formula. 


We have a dealer plan that is extremely lib- 
eral in its terms and we back it with serv- 
ice that will hold and build trade. Write 
for it. 


ACHILLES RUBBER & TIRE CO. 
Binghamton, N. Y. 








| 





Buy These Fresh New Wiping Cloth 
Remnants By the Bale and Save (i 
Money 


Furnish your help with these wiping 
cloths for all wiping and polishing 
jobs; they can also be used instead of 
towels. They will save you money 


Mireco cloths are carefully selected 
remnants of cheese cloth, flannels, 
toweling, blanket end, etc., from the 
largest cloth mills in the country. 
They are all clean and pew—cut in 
convenient lengths, ready for use. 


Write us to-day for samples and 
prices. You can then order the grade 
of cloth most suitable to your needs. 


MILL REMNANTS CO. 
19 Bond Street New York City 























WORCESTER PRESSED STEEL COMPANY 
WORCESTER MASS. 





> DLdnd7  NOW-FLUID OIL 


4 


YY Q 
is GY Z 
Y Cushion Gears with Y OM 
gf ie rcsraiy sthcars Y Ps YA 
Oo 


and won’t squeeze out. GY J) 
Pack NON-FLUID OIL Y, GB 
OO Speciai A 


WY 


in your gear “ases and 


K- 
F forget then, LA Wn Grade is for Gears. 
YA. LG K-000 for ali (7 
CZ Bearings. y ? 
a Y In Orange Cans. 
sy Les G7} At all Dealers. Y 


Gy 

NEW YORK & NEW JERSEY ZF GZ Z 
LUBRICANT COMPANY Qqa*B 

401 Broadway New York 














HERC 
eau MOTORS 


For a dependable 
motor to fit 


5 ad requirements 


a 


Hercules Motor Mfg.Co. 


Canton.Ohio 




















/ or 

NORMA" “AShFTOS 
PRECISION LIGHTING 
BEARINGS GENERATORS 

















THE NORMA 
COMPANY 
OF AMERICA 


ANABLE AVE., 
LONG ISLAND CITY 
NEW YORK, NY 
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BORONIC 
Alloying Products 


(ALL METAL IN SHOT FORM) 


Used in the Mints and by the most ex- 


BORON PRODUCTS acting metal manufacturers in the world 
woreADNGMm USA 2} “from Gold to Steel.” 








Price Hist, full information and prices at all Service Stations of 
Reuben H. Donnelly Corp. (leading cities). Quickest informa- 
tion can be had through these stations. See our ad in any 
Donnelly National Classified Telephone Directory. 


AMERICAN BORON PRODUCTS CO., INC. 


READING, PENNA., U. S. A. 
“The Homeopathic Cure for All Metal Ills” 





SOCKET WRENCHES 


FOR EVERY 4 
MOTOR NECESSITY WV; IC DEN |} 
TRUCKS ; TRACTORS RENCHES | 


PASSENGER CARS 
GENERAL MECHANICAL SERVICE 


WALDEN-WORCESTER 


Incorporated 
General Offices and Factory: Worcester, Mass. 





CHICAGO NEW YORK SAN FRANCISCO 
482 Monadnock Bidg. 295 Broadway 487 Monadnock Bidg. 


Write for Catalog No. 400 











Good Cars Require Good Springs 





We supply great quantities 


RAYMOND MFG. CO., Ltd. 


CORRY PENNA. 














WHY 
FAHRIG ANTI-FRICTION METAL 





The best bearing metal on the market is specified by those 
appreciating reliability and service. Fahrig metal, a tin- 
copper alloy used as a babbitt, is made of new raw materials 
by our special process. Always uniform and homogeneous 
with fine anti-friction qualities and great durability. 


It Cures Bearing Troubles. 
FAHRIG METAL CO., 34 Commerce St., New York 














AAIARDS 


VAtu vv €& wes § 














Power Driven Pump 
for 
Trucks 
Using 
Tires Up to 
38 x 7 


Sundstrom Mfg. Co. 


Successors to 
REX MACHINE COMPANY 


Shields Avenue at 32nd St. 
Chicago, Ill. 
Detroit Office—Garfield Bldg. Q> 











Nestor Quick Acting 
Milling and Drilling 
Vise. Four sizes, 214, 
4, 6 and 9 inches. 
Also made with plain 
base. 


Show this advertisement 
to the man in the shop 
and he will soon advise 
you to write for prices. 
Write now. Immediate 





deliveries. 


STOR NESTOR MFG. CO. 
VI SE 40 W. 13th St., New York City 




























— 


TARBURETOR 
SUPREMACY 


in carburetor Simplicity, Pow- 
er, Reliability and Economy is 
based upon certain proven facts 


—well known to ZENITH users. 


ZENITH CARBURETOR’ CO. 
New York DETROIT Chicago 

































| 


\Clutches 


Controls) 
QUALITY PRODUCTS 
MUNCIEIND 


vv. 
* 
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@® HYDRAULIC Aluminum Company of America 


General Sales Office, 2400 Oliver Bidg. 
“Products of The Cleveland Welding & Mfg. Co. 


PITTSBURGH, PA, 
Rims for Pneumatic Tires, Tire Bases for Solid Tires, Gear Ring 














PRODUCERS OF ALUMINUM 
Forgings, Flanges, Special Electrically Welded Rings and Bends, Manufacturers of 


Special and Irregular Shapes of Tubing. Electrical Conductors for Industrial Railway and 
Commercial Power Distribution 


Products of The Hydraulic Pressed Steel Co. also 
Bh gg Bin a fh Rag oy Bg a 
Axle Housings, Brake Drums, Steel Barrels. xtruded Shapes 
H also 
See our display advertisements of last week and next week. Litot Aluminum: Solders and Flux 


Canada: Northern Aluminum Company, Ltd., Toronto. 
~ England: Northern Aluminum Company, Ltd., London. 
Cleveland, Ohio Latin America: Aluminum Co. of South America, Pittsburgh, Pa. 




















LINDSAY SPECIAL MOTOR 
CHAPLETS 


DESIGNED ESPECIALLY FOR GAS, GASOLINE, 


IK SS TRACTOR AND AUTOMOBILE CASTINGS 
cones Batt 
Lighting ery 


From plates to case, ‘Exide’ construction reflects a degree of 
quality that only 32 years of storage battery building can make 
possible. 
THEELECTRIC STORAGE BATTERY CO. | I LL = 
The largest manufacturer of Storage Batteries in the world 








1888 PHILADELPHIA, PA. 1920 


New York Boston Washington Minneapolis Denver Detroit 








San Francisco Kansas City Chicago Cleveland Atlanta STANDARD SIZES ARE CARRIED IN STOCK 
Pittsburgh St.Louis Rochester SAMPLES GLADLY SENT ON REQUEST 
Special Canadian Representatives: Chas. E. Goad Engineering LINDSAY CHAPLET & MFG. CO. 
Co., Limited, Toronto, Montreal 900 HARRISON BLDG.. PHILADELPHIA, PA. 



































TWIN CITY om 
a AUTOMOTIVE 
FORGINGS and CASTINGS 


ry ELECTRIC “DRIVE” AUTOMATIC ENGAGING 
STARTERS ™ & DISENGAGING 





For manufacturers of passenger cars, trucks 


(aS and tractors. 
Electric Steel Castings, Drop Forgings. 


: Send for our booklets, showing photographs of 
194 Motor Grand Truck Builders Use It work we are doing for others. 


ECLIPSE MACHINE CO. §X7424 TWIN CITY FORGE & FOUNDRY CO. 


Stillwater, Minn. 



















































Our latest design. 
Easy shifting. 
Quiet running. All 
the latest refine- 
ments in construc- 
tion. The result 
of years of effort 


pi AIRREaNOTOR SAT rn. 1 | m —-F and development. 
Byisag, USK ECON ERA CHICAN 85 & Durston Gear 


hy Reputation —"The Best Cam s Shalis Made” ae Corporation 
18 Maltbie Street 
Syracuse, N. Y. 





























{ 
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Bath Universal Grinding Machine a .!; oo Sho 


for Cylindrical, Surface, Internal, Tool and Cutter 



















Grinding ; Beaver Falls, Pa. 
— Made in 3 Sizes — 
Universal Grinding Machine Co., Fitchburg, Mass. 5 


BRIGHT FINISHED STEEL SHAFTING, 
SCREW STEEL, CHROME NICKEL and 
CHROME VANADIUM STEELS in 








i indi 1 FLATS, SQUARES, ROUNDS, 
Fitchburg Grinding Machine Co. aia... aa 
Fitchburg, Mass., U. S. A. also ELEVATOR GUIDES. 
BRANCH OFFICES: Boston, Buffalo 
AUTOMATIC FEEDS BRANCH OF eit Now York a Pinaepse™ 
= 




















FOUNDRY FOR SALE Purchasing Departments 


PONTIAC, ICT. Get Our Lists of New Materials 


within twenty-five miles of Detroit, on good concrete 


road; good rail cenggro Fully equipped - ao, SEND US YOUR LISTS 

brass and ‘bronze casting work, and could readily be 

converted to grey iron. Fifteen thousand square feet OF OBSOLETE OR OVERSTOCKED 
of floor space. One-story concrete block construction; MATERIALS 


built about two years ago. Four acres of land. Plant 
is centrally located and labor conditions are good. Will 


sell with ithout i i = ticul d 

alia, eles witnout equipmen or particulars .an S. BREAKSTONE 
DRAWER 47 SYRACUSE, N. Y. 1326 Michigan Ave. Chicago, Ill. 
—_ 




















Give the Motorist What He Wants! 


For upward of thirty years we have been pre- 
eminent throughout the world in the manufac- 
ture of Electrical Measuring Instruments. To- 
day, “the 






e The 
Union Emery Watch 





Paper or Cloth 


Battery g = as On 
Genuine Turkish grits, crushed Se 




















and graded scientifically. It Model 354 
; Ammeter 
gives the best results possible. which is advertised in the National 
sa a 7: - magazines with circulations reaching 
Try it in comparison with any into the millions, is used on a very 
| large percentage of the highest grade 
other brand. Comestic and foreign cars. 


A Weston Ammeter will increase your 
reputation and your business It is 
the only absolutely reliable safeguard 
for the battery. Write us. 


American Glue Co. 


I Weston Electrical Instrument Ce, 
Boston Mass. 


8 Weston Ave., Newark, N. J. 


























BLACK &® DECKER 


Portable Electric Drilld 
Electric Valve Grinders 
Electri¢ Air Compressors 


ee IN These elsatalelss have « x sive Ever 








vantages of design and construc- 
tion. 


ARTUR URVIIA 


The B. & D. “HEX” i uar- 
antee of quality. May w id 
you complete information? 


‘THE BLACK & DECKER MFG.CO. 
BALTIMORE.MD. U.S.A. 
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SULPHO 
The Modern High Speed. ‘Cutting | Lubricant 


We Guarantee Sulpho to Increase Production 25% to 100% and 
effect a large Tool Saving. Let us Demonstrate these Facts. 


THE’ KEYSTONE OfL & MFG. CO. 
111 N. Market Street Chicago, Ill. 














_Karge Flexible Couplings 


solve all shafting problems requiring the use of a flexible 
coupling or universal joint. Made in all sizes. Have our en- 
.. gineers submit sketches and suggestions to suit your problem. 


The Karge-Baker Corporation 
Phoenix New York 


(Successors to the Three Sitvere Machine Co.) 





ao7 igs 82 3° 


3 





or 








BROWN-LIPE GEAR CO. 
Transmissions 
BROWN-LIPE CHAPIN CO. 
Differentials 
Both at Syracuse, N. Y. 








A CLARK FLEXIBLE COUPLING is an ideal alinement joint, 
because it allows for all of the twisting due to road and 
field conditions. It has a amount of strength, due to the 
chain drive principle. Will be found on many of the popular 
trucks and tractors, as well as all kinds of direct connective 


machinery. 
I. H. DEXTER CO., Inc. 
Flexible Couplings 
GOSHEN N. Y. 














MOLYBDE: UM STEELS 


For Automotive Parts 


Easier to Heat Treat Easier to Machine 
Dynamically Tougher Resist Fatigue 
Write for our book, “Molybdenum Commercial Steels’""—addressing: 


CLIMAX MOLYBDENUM CO. or AMERICAN METAL CO., Ltd. 
42 Broadway, New Yor 











Weidely Bulldog Motors 


For Automotive Power. eg Ts 3% in. Stroke. 

Overhead valves enclosed. Pressure feed lubrication. Water circulating pump. 
Working Darts completely enclosed. Thousands of these motors have been built and 
in service for years. Our plant is completely equipped with highly specialized ma- 
ehinery for quantity manufacture. Qur engineers will give you complete specifications 
and data. Write for Bulletins. 

Weidely Motors Coe., Indianapolis, Ind., U. 8S. A. 
San Franoteco—Adam-Hill Co., 96 Ninth 8t. 

New York—John M. Steinau, 2 Columbus Circle 

















ROLLER CHAIN 
& SPROCKETS 





SPAULDING CHAIN CORPORATION, Bloomfield, N. J. 














SHELBY’ 


The Standard Seamless Steel Tubing 
. for Automotive Purposes 
NATIONAL TUBE COMPANY PITTSBURGH, PA. 


































HYDRAULIC f) 
SUSPENSION | 


But one moving part, no 
springs or frictions. The ultra 
shock absorber for the finest 
automobiles made. 

HOUDE COMPANY 
1135 Root Bidz. Buffalo, N. Y. 





« HOO- DIF > 
Used as a standard equipment 
by the leading foreign cars. 

Write for particulars. 






































SE Bow 
See Our pe een. Next Week 
C. E. WAKEFIELD 


Wrench Manufacturers for Over Thirty Years 

























WORCESTER MASS., U. S. A. 
The Leather 
Dependable Cloth 


Ra 
THE COTEX CO. Og mee" 366 FifthAve.New York 





366-359 Oliver Street. 
Newark, N. J. 




















BAKELITE 


REG U. S. "PAT. OFF. 


The Premier Moulded_tinsulation 
CENERAL BAKELITE COMPANY 


2 RECTOR STREET NEW YORK 











ated product of paper saturated with raw Bakelite and: hot-pressed into 
pe rods, tubes and special shapes. 
“THE MATERIAL OF A THOUSAND AUTOMOTIVE USES’ 


CONTINENTAL FIBRE COMPANY, Newark, Delaware 



































KELLOGG MANUFACTURING COMPANY, ROCHESTER, N. Y., U. S. A. 


























Die ZASINGS 


Accurate die-castings made from Aluminum, Tin, Lead 


and Zinc base alloys. Estimates given from samples, 
drawings or blue prints. 


Franklin Die-Casting Corporation, Syracuse, N. Ve 
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United Alloy Steel Corporation 
CANTON, OHIO ] 
BARS—BILLETS—SLABS 
Specialists in Alloy Steels 
BRANCH OFFICES 


New York | Chicago San Francisco 
Detroit Indianapolis Portland 
Syracuse Philadelphia Cleveland 








a 


We can Manufacture Your Accessory 
or Parts 


Our modern, up-to-date plant is ready to manufaeture your parts or 
accessories. You will find that our organization can and will do any 
piece of manufacturing work you have not the equipment or the time 
to do. Send us your specifications and blue prints. 


ROSS MACHINE COMPANY 


WOLLASTON QUINCY MASS. 

















DUESENBERG 


Four Cylinder Automobile Motor 
| is now being built and sold by 








ROCHESTER MOTORS CORPORATION 


120 Broadway New York City 





Ignition Cable 
Starting Cable 
Lighting Cable 


Gur cables are used on many of the leading makes 
of Automobiles, 


BOSTON INSULATED WIRE & CABLE CO. 
BOSTON, MASS. DETROIT, MICH. 





— 











A. AM. D,N. Y. I. A. B., London 8. A. B., N. Y. 


CORNELIUS T. MYERS 
CONSULTING ENGINEER 


D 2sign—Tests—Reports—Construction—Developmem, Magazine Oiling 
System for Chassis Parts and Universal Joints 
Rahway National Bank Bldg. Rahway, N. J. 


American Chain Company, Inc. 


Bridgeport Connecticut 


Largest Chain Manufacturers of the 
World 














— 








UTOMOTIVE ENGINEERING 


230 E. Ohio St., Indianapolis, Ind. 
Consulting & Designing Engineers 
Complete production specifications for cars, trucks, 


tractors, special machinery, and automotive parts. 
Experimental jobs built and tested. Research work. 


2. 





ANDREW C. SISMAN CO. 


DETROIT 


Specialists in Automobile Body Building, Truck Cabs, 
Wooden Carcasses for Open and Closed Bodies, Truck 
Bodies, Running Boards, Floor Boards, Linderman Ma- 
chine Products. 




















Laboratory for testing 
Motors and Accessories 


RUTHERFORD, N. J. 
JOSEPH TRACY, Office, 1790 Broadway, N.Y. 





WEIGH THE LOAD “THE LOADMETER WAY 
1 j 
& 


THE AUTO LOADMETER 
ROCKVILLE CENTRE NEW YORK 





























EXPERT ASSISTANCE 
Development—Design—Research 
—Construction 


With my extensive experience, with my engineering 
and manufacturing facilities, I can give you quick 
service and what is more important—accurate results. 


az: nN BNGINSHR. | 


Real Estate Trust U. 8. Tire Bldg, Marquette Bldg., 
Ride.. Philadelphia, Pa. New Y--" Chicago 











Specially equipped for 
quantity production on 
coil springs from .005 
in. wire to .135 in. wire. 


PECK SPRING CO. 


Plainville Conn. 

















wy a 
AUTOMOTIVE RADIATORS = 


FEDDERS MFG. CO., INC., 



















BUFFALO, N. Y. 









DAVIDSONIZED #3: 


FOR FASTER PRODUCTION 


AND LOWER TOOL COSTS 
THE DAVIDSON TOOL MFG. CORP. 
Main Office: 118-122 Maiden Lane, New York 
Branches and Agencies in the Larger Cities 

















DROP FORGINGS 


OF ALL DESCRIPTIONS 


If you are looking for service—try us 
ENDICOTT FORGING & MFG. CO. 


ENPICOTT NEW YORK 


























-} ieee). =? RINGS 
The Perfect One-Piece Ring 


GILL MANUFACTURING COMPANY 
8300 S. CHICAGO AVE 


CHICAGO ILLINOIS 


LY 
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Have You An Accessory to Market? | 


Our organization understands the right way to put an accessory on 
the market. We are acquainted with the trade—know where the 
market is and how to reach it. If you have a product bring it-to us— 
we will frankly tell you where and how it can be merchandised. A 
soenest for information does not obligate you in any/way. Write 


Midland Accessories & Supply Co,, 
Marketing Experts 
57th St. & Broadway, New York City 











GYROTORY— 


PITTSBURGH, PA. 

















SIAMPINGS 


FOR AUTOMOBILES AND TRACTORS 
A complete plant fully equippe? 


McDOWELL MANUFACTURING COMPANY. 
PITTSBURG, PA. MILLVALE STA. 
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Cashman Adjustable Shell Reamer 


is good for 15 hard reaming jobs before the blades have 
to be reground. There are only three parts beside the 
shell. Can be adjusted in the machine. Write TODAY. 


Cashman Tool Company, Waynesboro, Pa. 




















POWELL MUFFLERS 


Standard Equipment on More Than 45 
Leading Makes of Cars, Trucks and Tractors 


POWELL MUFFLER CO. Utica, N. Y. 








. oO tC hh £ 


PATTERN WORKS 


“Largest Automotive Pattern Shop in the World” 
33 Woodward Ave. Detroit 

















THE KELLY REAMER CO. 


tool-room that gives prompt’ engineering 
service and deliveries on all kinds of special 
boring and reaming Production Tools. Cata- 
log on request. 


CLEVELAND OHIO 




















BRYANT fore GRINDERS 


Made and especially adapted for the grind- 
ing of 
Motor Cylinders, Valve Sleeves and 
other long-hole grinding. 
Write for literature. 


BRYANT CHUCKING GRINDER CO. 
Springfield, Vermont : oo A 














GASOLINE DRIVEN 


TOWMOTOR 


It Solves Your Haulage Problem 





It is designed from the ground up to stand 
the heavy duty hauling found inside and 
outside your plant. Let us explain fully. 
THE TOWMOTOR COMPANY 
Euclid Station Cleveland, Ohio 

















Electric Steel Castings 


of Highest Quality 


PHILLIPSITE 


A Tool Steel of Merit 





The Connecticut Electric Steel Co.,Inc., -:- Hartford, Conn. 



















TRADE MARK 


— Bearings, 
— Tubing, 
_ Replacement Springs Rods, ete. 


THE STANDARD PARTS COMPANY, CLEVELAND, OHIO 














ZX T FO nT ame Tames SES ae oe 







IA CO’ i’® CO Fe 5 
6 Cyl. 3x4% 4 Cyl. 3x4% 4 Cyl. 25 x4 
OTHER SIZES UNDER WAY 


We also issue licenses covering our patents to complete vehicle manufacturers 
CAMERON MOTORS CORP., 2 Columbus Circle, New York 




















Banus 
. RIVET WEMTER 


- Hot rivets in thirty seconds. Prevents | 
burning and scaling. No smoke. Safe 
| Low operating cost. Send for catalogue. | 























AND FOUNDRY COMPANY 


165 BROADWAY, NEW YORK 











The Faradon mica condenser is a firm 
DENSERS Mechanical mass free from leak age, and 
makes elecirical “‘break down’’ prac- 
tically impossible. It makes your mag- 


neto or coil a more dependable unit. 

ores SPARKS Faradon Mica Condensers are now used 

y some of the largest magneto manufacturers in this country. 
Wireless Specialty Apparatus Co. 

Boston Mass. 























y. Fabrice 


pn Rede by 
BOSTON WOVEN HOSE & RUBBER CO. 
Makers of Rubbertzed Fabrics for 40 Years 























0 _ oe 4 
“THE WRENCH PEOPLE” 
Brooklyn and Buffalo, N-Y: 
See last weeks advertisement 
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Van Norman Machine Tool Company 
VAN NORMAN 


Milling Machines, Internal Grinders 
Ball-Raceway Grinders, Bench Lathes, etc. 


SPRINGFIELD, MASS., U. S. A. 





VARNISH DRYROOMS : 
Scientifically Built—Automatically controlled. 
MAKE’ EVERY DAY A PERFECT DRYING DAY 


DRYING SYSTEMS, Inc., 11-17 South -Desplaines Street, Chicago 
Users protected by Grosvenor Process Patent 1,186,477 
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For Faster Production 


in finishing blanking dies and a wide range of other operations. 


Anderson No. 12 Die Forming Machine and 
Super-Helical Rotary Cutter. 


Write today for descriptive literature 
Anderson Die Machine Company Bridgeport, Connecticut, U. S. A. 





The Crescent Metal Part Washing Machine 


Cleans Metal Parts of All Shapes nd ‘Sizes 








CRESCENT WASHING MACHINE COMPANY 
847 Larrabee Street, Chicago, Ill. ve 























PARK CRANKSHAFTS 
lai aaa 


The Park Drop Forge Company 
CLEVELAND, OHIO 


DAHLSTROM METALLIC DOOR CO. 
Jamestown, N. Y. 
Metal Mouldings and Shapes 
New York: 130 E. 15th Street; 2 Rector Street 
Chicago: Cleveland: t. $ 
19 South LaSalle St. 916 Swetland Bldg. 106 North 3rd St. 
BRANCHES IN ALL PRINCIPAL CITFES 


Detroit: 
855 Book Building 


























Perfect Window Regulator 


Standard Equipment for America’s 
Leading Automobiles. 


Perfect Window Regulator Co. 


20 Exchange Place, New York City 














SEARING GREASE CUPS 
USED WITH 
SEARING GREASE CARTRIDGES 


The quick, clean way to “grease” any car. 


Manufactured by , 


The Lewis Searing Company of Michigan 
287 Woodward Ave. Detroit, Michigan 

















Automobile Gears 


Cuts Gears for Automobiles, Trucks 
and Tractors. 
Quality — Quantity — Quickness 


New Process Gear Corporation 


Syracuse 











Delivers a highly 
explosive mixture with 
extreme economy. 


wiliRo 


Xe sUNDERMAN:=| 


CARBURETOR 








Sunderman 


Corporation 
Newburgh N. Y. 





























RADIATORS 
Trucks, Tractors, © - 
Pleasure Cars 


Minneapolis, 


Shotwell-Johnson Co. —_--* 








RELIABLE, ACCURATE AND 
EFFICIENT 


Embodying numerous valuable time 
and labor saving exclusive features. 


Cincinnati Acme Flat Turret Lathes 
Cincinnati Acme Screw Machines 
Cincinnati Acme Turret Lathes 


Solve your precision and production 
problems. 


MACHINE TOOL CO, 
Sa AT! OHIO, 








-__—— 




















The HART ROLLER BEARING CO. “G ORANGE, NEW JERSEY 














Square Locked Flexible Fubing for car 


~ wil HB leading motor manufacturers une. this 
Write fer | 


buretors and wire covering. 
Pm wet particulars and prices. 


The A. DEWES COMPANY 
199 Lafayette 8t. New York City 


























TRE MOT 


O.“ETER CO., Inc.. 


Long Islana City, N.Y. 




















300,000 STANDARDIZED 


BOSTON GEARS IN STOCK 


1401 ORS) A te) SEND FOR 1920 CATALOG 


BOSTON GEAR WORKS NORFOLK DOWNS 


QUINCY. MASS 
CHICAGO BRANCH, 623-25 W. WASHINGTON. BLVD. 
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BATAVIA 


4 Speed Control Sets for 1to5 Ton Trucks 
UNIVERSAL JOINTS 


BAKER GUN “& FORGING COMPANY, BATAVIA, 
Detroit Offices LONNEY & CARMICHAEL, 








N. Y. 
Washington Arcade 








A Complete Service Which Appeals to the Manufacturer 
MOLTRU OP 


Finished Steel Products 
Cold Drawn Steel, Shafting, Free Cutting Screw Stock, Rounds, 
Hexagons, Squares, Flats, Special Shapes, Finished’ Machine Keys, 
Standard Woodruff Keys, Flattened, Ground and Polished Steel Plates, 
Discs, Foundry Pattern Plates, Steel Core Plates. 
MOLTRUP STEEL PRODUCTS COMPANY 
Beaver Falls, Pa. New York Office: Woolworth Bldg. 














Contractors for complete 
plants for handling Coal, 
Lh Ashes and Coke for 

ONE CONTRACT : . - 
one nesponsisitity Boiler Houses, including 
Steel and Concrete Bunkers and Structures. 


R. H. BEAUMONT COMPANY 


PHILADELPHIA, PENNA. 












“IT’S RIGHT IF WE SELL IT” 


THE KNAPP FACTORY SALES CO. 
MARION BUILDING CLEVELAND, OHIO 


Sedan Tops and Special Bodies 














The up to the Minute System 


100 Pneumatic Labor Saving Ff wices—Safety S 
Storage and Transfer Pumps, 2” Comp.ete $7.50; %4” 
1” Complete $18.00 
Put your free air tc working for you. 
Increase the efficiency of your plant “service by using our Labor and Material 


Saving Appliances. 
Soap, Transmission Grease, Fluid and Semi- 


"Flom $12.50; 


They handle Gasoline, Oil, 
Fluid substances of every known description, with Pneumatic appliances your 
supplies are available in all parts of your building. 

Cleveland, Ohio 

















Radiators 
For Trucks, Passenger Cars, Airplanes and Tractors 





THE G & O MFG. CO., New Haven, Conn. 























ondensite 


Plastic Molding Insulation. Look for Condensite advertisement next week. 
Condensite Company of America, Bloomfield, N. J. 
































LUMINUM CASTINGS 


Crank Cases Oll Pans Generator Brackets | aera 7 
Manifoi ump Castings 
cids Fans Steering Wheels Timing Gear 


Bearing Caps Flywheel Housings Transmission Cases Case Covers, ete. 


Quality and prompt deliveries guaranteed. 
_COLUMBIA CASTINGS COMPANY 
178 Ferdinand Detroit, Michigan 


. 























BOYCE 


RE BXTINGUISHER 


= s Both Automatically and By Hand 


BOYCE-VEEDER CORPORATION 
Long Island City, 








N. Y., U. S. A. 





ENGLISH & MERSICK 


‘Rotary ‘Lever ‘Lock 


A standardized feature on most high-grade cars. 


The ENGLISH & MERSICK CO. 


New Haven Connecticut 





























chor Post Fences 


Unclimbable, rustless and fireproof chain link woven steel fences. Onequalled for 
durability and protection. See our display advertisements in thé first and third 
issue every month. 





Catalog on Request 


ANCHOR POST IRON WORKS, 167 Broadway, N. Y. 











DON’T STIFLE YOUR MOTORS 
“U-VEE” MUFFLERS 


Do Not Silence at the Erpense of Your Motor 


THE INTERNATIONAL STEEL PRODUCTS CO. 
HARTFORD, WISCONSIN 

















The World’s Standard Gasket 


Every Victor is stamped with our name for your protection. 
Manufacturers and jobbers send us your requirements. Dealers 
and Garage men order from your jobbers. 

Your inquiries are solicited. We give all business personal 
attention, 

VICTOR MFG, & GASKET COMPANY 
World’s Largest Gasket Manufacturers 
Troy and 21st Sts. Chicago, Ill. 
270 Minna Street, San Francisco, Cal., Coast Representatives, 

Buenos Aires, S. A. 





ean oss. 
Allied Sndenicies, Pi 
P. Lucas, Galeria Gumes 558, 









One man with the magazine feed 


Reynolds Screw Driving Machine 


can drive 800 to 2000 screws per hour—just as fast as he 

can get the work on the table. Write for information— 

write today. 

THE ee a MACHINE CO. 
““G,’’ Massillon, Ohio 




















Tite flex 


RteG. U.S. Pal. OFF. 

An All-Metal Flexible Tube that guarantees high efficiency on automotive vehicles 
30 equipped 

TITEFLEX contains no packing and is positively pressure tight for gasoline, oil and 
air. 

Write for Literature 
TITEFLEX METAL HOSE CORPORATION 

Badger Ave. & Runyon St. Newark, N. J. 


























Quality Broaching Machines 


For quality production we rec- 
ommend you take the finest the 
market affords in broaches and 
broaching machines—made by 
Lapointe of Hudson. 


THE LAPOINTE MACHINE TOOL CO., 
Hudson, Mass. 
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Dilso System of Spring Lubrication for 
Self Oiling Springs 
Sole Licensors, to Car and Truck Manufacturers 


30 North LaSalle St. 
C H I.C 


Buxton & Owen AGO 





McInnes Sneeink Chrome 
Nickel Die Blocks 


VANADIUM CRUCIBLE TRIMMER STEEL 


Will Increase Your Production 


McINNES STEEL CO., LTD., Corry, Pa. 














ATHOLEATHER 


Unsurpassed for motor car upholstery. Write 
now for full particulars and prices. 
Made by 


Athol Manufacturing Company 
ATHOL, MASS. 


“Outwears hide’ 




















Hotz Cast Aluminum Cooling Fans 


Well made and mechanically perfect. Hotz Fans 
insure the passage of a maximum amount of air 
through the radiator with minimum use of power. 
Their construction eliminates breakage and bearing 
troubles. Write for descriptive literature. 


THE HOTZ FOUNDRY & MFG. CO. | 








FREMONT, OHIO 





a = 











Quality and Deliveries Guaranteed 
IRON CITY 
SPRINGS 


lron City Spring Co. Pittsburgh, Pa. 
Factory Representative, Thomas J. Wetzel, New York—Detroit 











New Booklet on VIBRATIONS Just off Press 


(Mostly Information) 
PLACE YOUR ORDER NOW. 


VIBRATION SPECIALTY CO. 
HARRISON BLDG., PHILADELPHIA, PA, 
N. W. AKIMOFF, Eng. and Mgr. HIS OUR 


(POSITIVELY NOT CONNECTED WITH TRADE 
ANY OTHER CONCERN) INITIALS MARK 

















GRIND WITH A 


Cylinder—Internal 
and Surface Grinders, 
Magnetic Chucks 


THE HEALD MACH. CO. 


WORCESTER, MASS. 
Branches in All Principal Cities 





AND BE SURE 








——- 








Factory and Machine Shop 
Equipment 


Special Tools for Every ‘Production 
Process 
See Our Advertisement in issue of March 23 


THE FAIRBANKS COMPANY 


Branches in 23 Principal Cities 























adsense tnnines GEARS 


Our plant is in a position to take on 
orders for tractor gears cut from 
your blanks or made complete. 

Union Gear & Machine Co. 
27 Purchase St. 





Boston, Mass. 











Seamless helical tube radiators 





—_. ad on America’s best trucks and tractors is proof of their 
superiority. 
ROME-TURNEY RADIATOR COMPANY 
104 Canal St., Rome, N. Zz. 























LAPOINTE CO 


Makers of Broaching Machines and Broaches. 








USHINGS 
BRASS AND BRONZE 


We specialize on this class of work for the auto- 
motive industry. All work guaranteed to conform 
to specifications. Our representative will call. 

SUPERIOR BRASS WORKS, 22 Brush St. 


Address Dent. 1 Detroit, Michigan 


























ey 


Johns-Manville 


NON-BURN 
ASBESTOS BRAKE LINING 











Kegistered FOR DEPENDABILITY, SERVICE AND ECONOMY SPECIFY 


EMPRESS GREASE AND OIL CUPS 


AS YOUR STANDARD LUBRICATOR EQUIPMENT 


BOWEN PRODUCTS CORP. 


% Auburn Div., Acburn, N. Y.; Winkley Div., De- 

troit, Mich.; Zerk Div., Cleveland, 0.; Minneapo- 

lis Div., Minneapolis, Minn. Canadian Factory: Cana- 
dian Winkley Co., Ltd., Windsor, Ont. 


CATALOGUE “O” SHOWS THEM ALL. SEND FOR IT 























STEWART “Si2"9 
NECESSITIES * 




















Appearing Regularly in this Publication 


— oe ee | | 
Miss Stewart Custombilt 



































THE ANSTED CO. 
Inc. 








600 West 57th Street 
New York, N. Y. 


AINS TIE ID 


CELLULAR trvpa/\rvee RADIATORS 
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Thé Quality of Your Production Depends 
. ~ on the “Basis of Operation” 


In the increasing demand for more and more automo- Experience has eliminated the “taking a chance” atti- 
tive products manufacturers are hewing to the line, tude that characterized the industry in the early days, 


wag Pse of be 7, isn’t nao 3 the ge of and which resulted disastrously for many a manufac- 
q y tor a minute. ccurate tools an les are aDso- turer. Just so, it is important that you trust your tool 


lutely essential in the making of a good product. Tools 


and dies form your “Basis of Operation,” and on the and die orders to those men whose records establish 
quality of your tools and dies the superiority of your them as exceptionally capable in producing your “Basis 
product stands or falls. of Operation.” 


An opportunity to discuss your require- 
ments will be appreciated. Drop us 
a line. 














Dayton, Ohio 














WAPPAT GEAR WORKS TOOLS—DIES—JIGS LATHES AND MILLERS 








eect auacurear. roots, caus, tumner| | General Machine Work | j ¢.ru_ som, tte.‘ ias 
LATHE WORK AND Let us bid on your Froduction Work on your proauction cost. } 
7 ~ 7 
_ CORRECTLY CUT GEARS EAGLE TOOL CO., Inc. W. C. AKINS MACHINE CO. 
7123 Hamilton Avenue PITTSBURGH 1103 SOUTH LIBERTY ST., MUNCIE, INDIANA 1 Gleason Place Rochester, N. Y. 
M « Ww k B G d COMPLETE TOOL SERVICE CASTINGS OF BRASS 
acnine Work brass Goods ment ot “itn Waite Ws, and’ the "Mam!" Service man £ £ BRONZE, COPPER@GRAY 
Brass and bronze finishec ork or. S speci- s ! 3s bot 
Bros Bane finished work to order. Send speci will pay ten a ace se tocol IRON AND ALUMINUM. 
¥ > si AN ENS 
‘ - 6 ae COCHRANE BRASS FOUNDRY 
American Safety Lam> & Mine Sup. Co. THE MIAMI TOOL & DIE COMPANY YORK, PA 
130@ Capouse Ave SCRANTON, PENNA. DAYTON OHIO Ask us about the new casting alloy—Alwite 








FOSTER MERRIAM & 60. 


Special Machinery MERIDEN, CONN. Ffemce GAUGES 














DESIGNING & BUILDING MANUFACTURERS OF RODUCTS Special Reamers and Arbors, Spot Facing Tools, 
¢ i f " Forming Tools, high speed or carbon—as you 
halareeggortencdlbshegeen eng poe pkey HE 20a WORK, 4 IM | like them. From our Small Tools Department. 
W. M. STEELE CO DROP HAMMER WORK. SCREW THREAD- bal Mail that order for Tools. Dies, Jigs, Fixtures, to 
; ; re mh ING, WIRE FORMING, BUFFING AND &<o> American Tool & Manufacturing Co. : 
98-100 Beacon St. WORCESTER, MASS. POLISHING Send your specifications and blue “%” Urbana, Ohio, U. S. A. z 
prints for quotations : 
High Speed Bronze Bearings CASTINGS Victor Die Cast’ng Machine Co 
and Match Plates BRASS BRONZE ALUMINUM OF YPSILANTI, MICH. 
indie @ Beene and eae _— — of quality and dependability at reasonable prices. We . 
ly Be — ey oe W — —— specialize on bushings. Send blueprint or part for esti- Can furnish die casting machines of direct 
$25.0. Prompt Delivery. Our prices “are” right. Send maie air or plunger type in sizes to suit your re 
specifications or drawings for quo‘ations Alloy Foundry & Machine Corp. quirements. Ask for — on equipment, 
ASHLAND BRASS FOUNDRY, Ashland, Ohio NEW ROCHELLE, N. Y. or die castings. Prompt deliveries. 
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Tools and Machinery. 


Modern Tools are ac- 


curate and absolutely 


made in your own 


tion. 


344-350 Mulberry St. 





Dies, Jigs and Fixtures, Gall 
On Modern Tool Service 





E are designers and builders of. all--kinds of 
Dies, Jigs and Fixtures, Gauges, Models, Special 


Die Castings 
Dies and Bakelite Moulds 


We are also equipped to manufacture Automotive 
satisfactory. Cost less Parts or Accessories 


than if they were —put your problem of produc- 
tion up to this master de- 
signer of tools. Make him a 
tool room. part of your own organiza- 


Modern Tool & Machine Works 


Newark, N. J. 








What did the Matdines de last week? 


The production chart not only answers that question, but to a strikingly 
accurate degree proves the efficiency of the jigs or fixtures that were on 
the machines. 

Both your machines and operators are handicapped at the outset if the 
tools are not designed for the greatest efficiency and speed. 

That’s where Meh! Tool Service offers you the expert knowledge and ver- 
satile experience in designing and building production tools that get the 
utmost out of each machine. Both the designing and building of Mehl 
tools are done under one roof. Our tool prospectus brings our plan of 
service to your desk. Write for your copy today. 


Mehl Machine Tool @ Die Co. 
Roselle, N. J. 
30 Minutes from New York City 













Address 


Company 


To MEHL 
MACHINE 

TOOL & DIE CO. 
Roselle, New Jersey 
Send me my copy of 
your new tool prospectus. 


ee) 
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Put STERLING 


on Your Staff 


Experimental work. Special 
machinery design. Tools, 
jigs, dies, special parts or 
complete units for the Auto- 
motive Industry. 
















METAL STAMPINGS 


TOOLS, DIES, JIGS, FIXTURES, 
LATHE AND PLANER WORK 


Our large mechanical equipment—manned by a force 
of expert workmen—enables us to make prompt de- 
liveries of high- reuality parts. 

In our metal stamping department there are 50 
presses, with the capacity up to 200 tons, for the 
production of any pressed steel part required by the 
automotive industry. 


Send your blueprints for estimates. 


Great Lakes Pressed Steel Corp. 


Consolidation of the Eagle Stamping Co. and the 
Buffalo Metal Products Co 


1400 Niagara St. 


Large modern  shop—En- 
gineering Service. 

**Sterling for Service’ 
Sterling Tool & Machine 
Company 
205 W. 18th Street, New York City 








BUFFALO, N. Y. 





BRASS AND ALUMINUM 
CASTINGS 


Machined complete and nickel plated auto door handles, 


Great: Lakes Pressed Steel Corporation 
p= 259 =5 - 7.4 Bo m7 NAW YORK, hinges, etc. Large Produc:ion Contracts desired 


KAUFFMAN METAL PARTS CO. 
BELLEFONTAINE, OHIO 


























° bd Let Us Put Our Con- 1 ] Machine 

126 Fixtures and Jigs | ‘itne ‘toi deen: Specia’ Ty 
ing Story Our business is the expert production of 
4 tools and_ special machinery. In the 
Designed In 27 Days RIGHT ON YOUR course of many years’ experience, we have 
DESK encountered problems that are probably 
“ae * ‘ ‘ s similar to your problems concerning dies, 

—Speed and Skill in Designing Tools 7 Pong on Bo — tools, jigs, fixtures and special machinery. 
‘ae a We can either suggest immediately the 
That Insure Speed and Skill in Oper- “COMPLETE answer to your problem or find it by 

: _ - ENGINEERING scientific investigation. 

ation—SUCH IS SECO SERVICE. SERVICE” 

Write us for full details of our service. 
“IN THE HEART OF NEW YORK’S ENGINE .G s iad . 
: SS New Process Specialty Co. 
Service Engineering Co., Inc., 25 Church Street, New York City Milwaukee, Wis. 








DIE-CASTING | MOULDS Al JTOMOBIL. ES—MOTORCYCLES — BICY- 
Siartio’ & PORMING PRESSED STEEL SOCKET 


eS, 
W RE NCHES. 


WE SPECIALIZE IN DIES ro G EAR S METAL STAMPINGS 


WE SPECIALIZE IN TRANSMISSION 
GEARS F 


Gauges and Special Machines built to order. ‘ E 
THE HART MACHINE & TOOL COMPANY Send us your inquiries, our prices are right. New England Pressed Steel Co. 
264 Atlantic Avenue BOSTON, MAS: Tth and Wood Sta. on SS on en NATICK, MASS. 














Accurate and_ Delicate . 1 DIES, TOOLS, FIXTURE 
DROP FORGINGS MACHINE WORK sles 


% oz. to 3 Ibs. LIGHT, ACCURATE MACHINE WORK # 
Quick Delivery CONTRACT MANUFACTURING Light Manufacturing 
PILLING & SON CO. York Electric & Machine Co. GOODE MACHINE. CO. 
Philadelphia. 30-34 N. Penn. St. YORK, PA. 385 Union Pa-k Ct. CHICAGO 








peveunnee 


DAN TOOL CO. GEAR CUTTING WANTED 











' SPUR AND BEVEL GEARS 7 “a 
> Designers & Builders of . . If you want an accurate, prompt and satisfactory job, try MACHINE W ORK 
HIGH GRADE TOOLS, DIES, GAUGES & FIXTL RES. us We specialize. Le a Haeggpee De lice: dati 
BUILDERS OF wectal. ae Also equipped to do cylinder grinding and guarantee high t us quote on your blueprints. Service and prices rignt. 
INVENTIONS PERFECTED class workmanship. A 
: : uto Parts Mfg, Co. 
5 f z AUTO ENGINE WORKS 5° 
3925 Montrose Ave. CHICAGO : ST. PAUL, MINNESOTA 443 Trombly Ave., DETROIT 
& 
. . 
For Prompt Deliveries Production Manufacturing Screw Machine Products 
Bring your To vIn, Dies, Small 
Metni Stamping . peelal Machin- M ET AL S T A M P IN G CAPACITY \%” TO 2%’ 
ery and Expegt itnl Work to us. DIES AND TOOLS The Brown Bas Fillings Machine Co. 
T. & D. MANURACTYRING COMPANY “ ” 
207 Cannt Street, ew Vork City “ we & MILLER, inc. W YORK FITCHBURG, MASS. 
= 
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Screw Machine Products 
“ACCURACY FIRST” 


We are equipped with the finest new machines and 
know how to turn out a quality product. 


Prompt deliveries. LET US ESTIMATE. 


Tock Screw Machine Products Corp. 
199-203 Eighth St. | LONG ISLAND CITY, N. Y. 

















SPOOL WIRE 


COPPER, BRASS, TINNED AND BLACK 
ANNEALED. 


E. H. Tate Mop & Cordage Co. 


67 Sudbury St. BOSTON, MASS. 








Gnome Machine & Tool Co. 











Have You Learned 
the Full Meaning of 
Neptune Service? 


The Neptune Meter Company 
offers to automotive manufac- 
turers a service that covers the 
entire production of their brass, 
aluminum and bronze castings. 


Our designing and drafting de- 
partment is ready to help, plan 





and design any automotive part for you. 





A Row of Automatics 


Our 





Mechanical Dies--Tools 
Experts — Jigs--Fixtures 
Engineering Machine Work 
Drafting : i 
Experimental Light Production 
Work Work 


foundry and machine shops are equipped with mod- 
ern machinery and manned by an experienced staff 
of skilled workmen. 


Send us your blueprints or specifications for estimates. 


NEPTUNE METER COMPANY 


ELIZABETH, N. J. 
Gnome for Production Efficiency 





GNOME MACHINE 
& TOOL CO., 
ELIZ., N. J. 














50 East 42nd Street 


Non-Ferrous Castings and screw machine parts de- 
signed and built to YOUR satisfaction. 


NEPTUNE METER 


New York City 





Aluminui.a 
Transmission 
Castings 











Light Grey Iron 


CASTINGS 


UNIVERSAL FOUNDRY CO. 


OSHKOSH, WIS. 


‘ 


Screw Machine Work 


UP TO 1” DIA. 
BRONZE CASTINGS 
SHAMBOW SHUTTLE CO. 
WOONSOCKET, R. I. 


Tools, Gauges, Jigs, Fixtures 
Special Machinery 
Screw Machine and Manufacturing Work 
Proviso Tool & Machine Co. 


NOT INCORPORATED 


6 N. 8th Avenue MAYWOOD, ILL 








resueneneats 


CASTINGS 


= IRON—STEEL—BRASS—ALUMINUM 

: FORGINGS 

. LIGHT DROP AND HEAVY HAMMER. 
: w. J. MULHOLLAND 


“ON THREE TRUNK LINES AND A WATER WAY.” 


A HIGH CLASS MACHINE SHOP 


amply equipped with lathes, millers. shapers. planers, 
grinders. bores and other machinery, WANTS TO MAN 
UFACTURE A PERMANENT PRODUCT. 


METAL STAMPINGS 
TOOLS, DIES AND GAUGES 
We are prepared to make anything that you may re- 
quire in stampings, trom Brass, Sheet Metal, Bronze 
and Aluminum in quantity production. OUR PRICES 


AND WORKMANSHIP 


ARE RIGHT. 





KEYSTONE PRODUCTION & MFG. CO. 
Works: 1835 W. 22nd St. Office: Marshall ‘quare 
Theatre Bldg., 22nd and Marshall Blvd., CHICAGO. 


Stratton & Bragg Company 
PETERSBURG, VIRGINIA 


= Commercial Tr. Bldg., 


: 30 Church St., 
= PHILADELPHIA, PA. 


NEW YORK. 




















| MANUFACTURERS 


We are designers and builders of machinery of every description. If you are looking for additional machin- 
ing capacity, special production and assembly work, etc., we solicit your inquiries. Address all corre- 
spendence to 


The General Ordnance Company 
Derby, Connecticut 


aenancsesecnauenes 
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Prompt deliveries on 


Dies (uli 


“I want what I want when I want it,” said the 
manufacturer, ‘‘and the Atcheson people have never 
fallen down on a job yet.’ 

If it’s a rush job—a fussy job, or any kind of a job 
for Tools, Dies, Jigs and special machinery—the 
Ateheson people will get it out on time—and it 
will be right. Consultation will incur no obligation. 




















ATCHESON TOOL & DIE COMPANY 


COLUMBUS 609-11 North Fourth Street OHIO 


Designers and Builders 
Tools—Dies—Jigs—Fixtures 


Gaexe ENcINEERING Co. 


Dayton, Ohio, U. S. A. 








Service Screw Machine Work 
Gear Cutting, Stud Tooth and Helical Timing. Ca- 
pacity open. jray Iron 5 tons daily capacity open. 
(Not over 200 lbs. to a piece.) Used machinery for sale, 
Lathes, Shapers, Becker No. 6 Miller and Becker Model 
C Norton Tool Grinders. Also many others. 


METAL PRODUCTS SERVICE CO. 


408 Blackstone Bldg., 1426 W. 3rd St., Cleveland, Ohio. 


Manufacturing 
Contract Work 


Modern well-equipped shop 
80x180, side track. 


Lathes, Milling Machines, Gear Cutters, Power 
Saws, Shapers, Key Seater, Drill Presses, 
Heat Treating Furnace, Pattern Shop. Small 
Grey Iron Casting, also Stee] Casting Con- 
nection. Excellent Labor Supply. 


DUBUQUE TRACTOR & TRUCK CO. 
DUBUQUE, IOWA 














Screw Machine Products 
ACCURATE WORK QUICK DELIVERY 
Always willing to give estimates. 


D. M. WATKINS Co. 
Eddy and Pine Sts. PROVIDENCE, R. I. 








CASTINGS 


GRAY RASS DIE CASTINGS 
MALLEABLE RRONZE DROP FORGINGS 
STEEL ALUMINUM STAMPINGS 
Complete  service—any size—any aquantity—rough of 


finished Send for our suggestions. 


LOUGH BROS. 


9 West St. NEW YORK 


METAL STAMPINGS 


ORCESTE 
STAMPED 


Lightand Wavisey-\m To 
Heavy CG Order 
Ww 





UALITY” 
TAMPINGS 


Worcester Stamped Metal Company 
Worcester, Mass. 


MANUFACTURING CONCERN WITH 
COMPLETE ORGANIZATION 


for development, designing, tool Work, and quantity pro- 
duction is now available. Plant is equipped with full 
line of machinery, capable of producing $2,000,000 to 
$3,000,000 of work annually, and to undertake the devel- 
opment and production of same. 
bling are done under expert supervision. 
X-72, care AUTOMOTIVE INDUSTRIES. 


All work and assem- 
Address Box 








MACHINE CONTRACT WORK 


These machines are at your disposal: turret lathes. 
screw machines, radial drills, milling machines, large and 
small engine lathes, drilling, key seating. 


Bentcn Harbor Engineering Works 


Benton Harbor MICH. 











Screw Machine Products 


METAL STAMPINGS and 
PUNCH PRESS WORK 
ALSO BRASS, BRONZE AND ALUMINUM CASTINGS. 
Quick delivery. Let us figure on your requirements. 
ROYAL MACHIN?: and FOUNDRY CO 
388-90-92 Division St., OSHKOSH, WIS. 








AUTOMATIC SCREW MACHINE 
PRODUCTS 
LIGHT PRODUCTION WORK SMALL STAMPINGS 
SPECIALISTS ON INTRICATE SMALL PARTS. 


ADOLF KLEIN 
74 Centre Street NEW YORK CITY 





The Humason Mfg. Co. 
SPRINGS 


AND 
SCREW MACHINE PRODUCTS 
FORESTVILLE, CONN. 


ABILITY TOOL & MFG. CO. 


Tools, Jigs, Dies, Fixtures and Gauges 
Special Machinery Building 
METAL STAMPINGS AND 
LIGHT MANUFACTURING 

4100 Lincoln Ave. Chicago 











SPEED UP PRODUCTION 
WITH KNAPP SERVICE 
service wii! enable you to get your work on 
crompt schedule by providing the proper equipment. 
Iknapp Service includes the Designing and Building of 
special tools. dies, jigs, fixtures, gages, etc. Bring 
your production problems to Knapp 


Arthur Knapp Engineering Corporation 
NEW YORK 


Knapp 


WESTERN MACHINE CO. 


Screw Machine Products 
and Special Machinery 


248 4th Street Milwaukee, Wis. 








PISTON PINS 


Hardened and Ground Parts 





We Specialize In 
METAL STAMPINGS 


We are now prepared to estimate and execute your 
orders for Heavy Metal Stamping and deep drawn parts 


SCREW MACHINE PRODUCTS 
STAMPING & PUNCH PRESS WORK 
QUICK DELIV ERY 

figure on your requirements. 


METAL 





Let us 








LIGHT FORGING AND 
BLACKSMITHING 


We can work stock up to 3 inches. 


JOHN E. STENBERG MFG. CO. 
3238 Craft Street Chicago 


( y pl 3 , i -to- 
THE MACHINE SPECIALTY Seuuiias Gir tile en oF ca” Gad as bes SHAWMUT IRON & WIRE 
tions. 
COMPANY ie COLONIAL STAMPING CO., INC WORKS 
: Ann Arbor Michigan Brill St. (on Morris Rd.) NEWARK, N. J. 97 Tileston St., EVERETT, MASS. 
Let Mr. Davies Supervise The Making of 


Your Tools, Dies and Metal Stampings 


His watchful management is your guarantee of 
perfect work. Send Blue Prints For Estimates. 


The Harvey Manufacturing Co. 
w. DAVIES 


Pre: 
1862-1992 State ‘i. BRIDG EPORT. CONN. 


Contract Work 


ON 
Valve Tappets, Wrist Pins 


Standa d Automatic Tool Co. 
1620 Racine St. RACINE, WIS. 








MACHINE WORK WANTED 


for turret and engine lathes, millers’ drill presces, 
shapers, planers, etc 


All work done promptly and at reasonable cost. 


H. A. INMAN CO., 
NEWARK, . NEW 


Inc. 
YORK 











PATTERNS, WOOD OR METAL 
We specialize in making patterns of any design. Let 
us figure on your requirements. 
Manufacturers of Match Plates that 
duction of castings. 


THE JOHN KUNST CO, 43 Murray St., New York City 


UNST for 
Castings, Match Plates, Patterns 


increase the pro- 








YOUR TOOL PROBLEMS ? 


jigs and 
Send us 


oe ed 


We specialize in the making of tools, dies, 
fixtures for automotive parts and equipment. 
your specifications. 


RELIABLE TOOL COMPANY 


33-35 Ellis Avenue, IRVINGTON, N. J. 
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Ample Capacity for MALLEABLE and SEMI-STEEL CASTINGS 
Long Runs—Low Prices TEMPLE* MALLEABLE IRON & STEEL COMPANY 
Send us your blue prints and we will make 


your tools, dies, gears, maehine parts, Foundry: Temple, Pa. Office: Philadelphia, Pa. 
stampings, punchings, screw machine prod- 4 ; 
ucts and turret lathe work. 





Our newly enlarged plant has 
immediate capacity for several 
long runs at low prices. 









A FULLY EQUIPPED MACHINE SHOP 
and experienced organization, prepared to take on additional general manufacturing, tools ana figs. Handle anything 
along automotive lines at favorable prices. 


We are also manufacturers of Phenix Truck Makers, used extensively for convérting any make of automobile to a 
first class truck at small cost. 


Give us an opportunity to serve you as we are serving Others. Submit blue-prints for prices. 


HAMMARLUND MFG. CO. Inc. PHENIX TRUCK MAKERS, INC. 


Workmanship guaranteed. Let 
us figure on your requirements. 








arg Albany 7823-4-5-6 4948 BLOOMINGDALE ROAD, Chicago, Ill. 
USLD. bs 
Light and Medium SEND IT TO US SCREW MACHINE PRODUCTS 
Our shop is fully equipped to take on your lathe, mm 
STAMPINGS shaper, milling machine drill puneh press, grinding Work up to 2%” diameter can be handled with our 

and screw machine work. increased facilities. 

made in all metals. Finishing Washers a Specialty. A al make your Jigs, Fixtures, Tools and Dies. Send us your specifications 

MASSACHUSETTS MACHINE SHOP, Inc. Sterling Cork and Seal Co. Thos. H. Dallett Co, 

317 Albany St. BOSTON, MASS. 1612-30 OAKWOOD AVENUE TOLEDO, OHIO 1901 Federal St., PHILADELPHIA, PA. 























If your manufacturing requirements cannot be 


handled by firms now advertising, we should appreciate the op- 
portunity of locating a firm that can render such special service as your business 


may demand. Our investigation of the contract situation as it now stands places us in a 


position in which we can be of valuable service to the manufacturers of the automobile industry. If interested, 
please communicate with the Contract Work Department, Automotive Industries, 239 W. 39th St.. New York City. 








Le 


inne 





Your Patented Automobile Accessory Manufactured 


Many practical accessories are never placed on the market, due either to lack of manufacturing 
facilities, merchandising organization, or capital. 7 


There are many automotive concerns prepared to consider and take hold of worth-while opportunities. 
It is the work of this Department to bring these interests together. 
There is no charge for this service. 


Send blueprints, specifications and full information as to the kind of material and manufacturing equip- 
ment necessary to manufacture the article in question. 


It is also important that you state whether you are in a position to finance the proposition, or if it is 
to be manufactured on a royalty basis. 


For co-operation along the above lines, address 


AUTOMOTIVE INDUSTRIES 


Service Department, Contract Work 
239 WEST 39th STREET, NEW YORK CITY 
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Manufacturing and Merchandising Opportunities 


A SPECIAL SERVICE TO OUR ADVERTISERS 
The items appearing in these columns form a part of the inquiries received by our Contract Work Service 


Department during the past three weeks. 


Manufacturers or concerns interested in these or similar 


inquiries can secure full information as to how this service is operated by communicating with the 
Contract Work Service Department, Automotive Industries, 239 W. 39th Street, New York City. 


6583 A corporation in Cleveland wants 
to get in touch with concerns who can 
supply screw machine work; also punch 
press work. 





6584 Interest back of this inquiry wants 
to get in touch with those who can sup- 
ply malleable castings, punch press work 
(cupped washers from pressed or sheet 
steel; set screws from % cold roll). 





6585 A Pittsburgh corporation would 
like to receive quotations, with a view of 
subletting to outside concerns, on passen- 
ger auto bodies, sheet metal work (mud 
guards, hoods, etc.). 





6586 A San Francisco company wants 
to get im touch with concerns who can 
supply malleable castings, grinding, lathe 
and milling machine work, metal stamp- 
ings, metal patterns, plating and japan- 
ning, coil springs, and tool and die work. 





6587 Interest back of this inquiry seeks 
communication with concerns who can 
supply dies, gear cutting, grinding, lathe 
and milling machine work, machine parts, 
metal stampings, punch press and screw 
machine work, coil springs, and tool and 
die work. 





6588 A Dayton, Ohio, company desires 
to be put in touch with concerus who are 
equipped to handle dies, grinding, lathe 
and milling machine work, screw machine 
and tool and die work. 





6589 Interest back of this number is in- 
terested in receiving quotations on dies, 
grinding, lathe and milling machine work, 
machine parts, screw machine and tool 
and die work. 





6590 A Baltimore corporation wants to 
receive quotations from concerns who can 
supply steel and gray iron castings, dies, 
forgings, wood and metal patterns, tool 
and die work and welding. 





6591 A Kansas City, Mo., concern would 
like to get in touch with those who are In 
a position to supply gray iron and steel 
castings. 





6592 Interest back of this inquiry de- 
sires to get in touch with those who are 
in a position to supply bronze forgings 
and metal stampings. 

6593 Interest back of this inquiry 
would like to get in touch with concerns 
who can supply lathe and milling machine 
and iron foundry work. 





6594 A Connecticut corporation desires 
to get in touch with concerns who are 
equipped to supply and quote on screw 
machine work and coil springs. 





6595 A Western company would like to 
receive communications from organiza- 
tions who can supply hollow vulcanizing 
castings. 





6596 Interest back of this inquiry 
wishes to get in touch with concerns who 
are equinped to handle and quote on 
steel castings. 


6597 A company in Detroit is interested 
in receiving quotations, with a view of 
subletting on castings (malleable or cruci- 
ble steel), metal stampings, and screw 
machine work. 





6598 Interest back of this number 
wishes to get in touch with those who 
can supply screw machine work. 





6599 A New England organization de- 
sires to get in touch with concerns who 
can supply aluminum castings, gear cut- 
ting (tempering steel), machine parts, 
punch press work, screw machine and 
sheet metal work. 





6600 A Chicago company seeks connec- 
tion with concerns who can supply gray 
iron castings (light section gray iron). 





6601 Interest back of this inquiry 
wants to get in touch with concerns who 
are equipped to handle lathe and milling 
machine work, and malleable metal 
stampings. 





6602 A Minneapolis, Minn., correspond- 
ent who has a device known as a valve 
cap desires to make arrangements with a 
concern that can manufacture and share 
in the profits of this invention. 

6603 Interest back of this inquiry has 
invented, patent applied for, a spot light, 
and would like to make arrangements to 
have it manufactured and placed on the 
market on a royalty basis. 





6604 This correspondent has invented 
and received patent on an auto rattling 
device which does away with the rattling 
of hoods on an automobile, and desires to 
sell patent on a royalty basis or will con- 
sider other arrangements. 





6605 Interest back of this number has 
designed a non-skid-tire-tread and is 
seeking financial co-operation; will con- 
sider royalty basis arrangement or other- 
wise. 





6606 A Long Island inventor has se- 
cured a patent on an automatic road 
guide, designed to take place of map, 


books and sign posts, and wants manu- 
facturing and marketing co-operation. 





6607 A company in the South has de- 
veloped a device to be integral part of 
carburetor that will eliminate the use of a 


separa vacuum: tank; will consider 
royalty basis arrangements @r otherwise. 
6608 A New York City inventor has 


interest in a patent for cylinder grinding 
machine which he wants to place on the 
market, and seeks financing co-operation 
or royalty basis arrangement. 





6609 The foregoing is the inventor of 
an all-steel pneumatic wheel for automo- 
bile trucks; wants assistance on royalty 
basis or other satisfactory arrangements. 





6610 A Western company has invented 
a truck hoist for garage work for loading 
and unloading trucks; wants to sell on a 
royalty basis or will consider other ar- 
rangements. 


-to get in 


6611 A corporation in the South has a 
rim tool that they wish to put on the 
market; desires to get in touch with relia- 
ble concerns who manufacture articles of 
this kind, 


6612 Interest back of this number has 
patented a device cailed spark and gas 
lever for control of motor vehicle engines 
for one-armed folks so that they may 
successfully drive, and seeks manufactur- 
ing and marketing co-operation, 


6613 A correspondent located in Spo- 
kane, Wash., has invented a day and 
night signal for automobiles, and wishes 
touch with some one who will 
over manufacturing of device on 
royalty basis. 


_6614 A correspondent in Washington, 
D. C., has invented an autolock and de- 
sires to have some manufacturer take 
hold of this device; that is finance its pro- 
duction on a royalty basis. 


6615 Interest back of this inquiry has a 
new device, the magnetic trouble light 
and pick up; seeks financial co-operation 
or will consider other arrangements. 


_ 6616 A company located in Chicago is 
in the market for quantities of straight- 
side and cylinder rimg in all sizes, split 
circumferentially. 




















6617 Interest back of this number de- 
Sires to get in touch with those who can 
supply steering ball sockets and studs. 


such as used in 


ed commercial 
small quantities. 


trucks, in 





6618 A correspondent located in Okla- 
homa has patented a small fuel saver and 
carbon preventer; wants to get in touch 
with some manufacturing concern who 
will manufacture this device. 


6619 A New England corporation is 
planning to produce a new timer device, 
and desires to get in touch with a con- 
cern who can furnish porcelain shells, 
open for five-year contract. 


_ 6620 Interest back of this inquiry is 
interested in marketing and manufactur- 
ing arrangements with two plants of at 
least 60,000 square feet—one plant in the 
Middle West and one in the East; object. 
to build complete tractors. 


6621 A tractor company in Minneapolis, 
Minn., desires to locate with a concern 
that is in a position to build one-cylinder, 
four-cycle, gasoline engines; will arrange 
with con@ern to manufacture a minimum 
of 5000 machines per annum. 











6622 Interest back of this inquiry hasa 
new steering-sled invention about to be 
placed on the market; they are organizing 
a company and desire to get in touch with 
manufacturers who can get out a few 
thousand of these sleds at an outright 
figure. 


6623 A correspondent located in Ten- 
nessee desires a small lathe of about 9 to 
11 inches swing; prefers one of standard 
make that operates by foot power. 





6624 Interest back of this number is in 
a position to place immediate contracts 
for machine screw work on small parts. 








June 24, 1920 














June 24, 1920 AUTOMOTIVE INDUSTRIES 169 
THE AUTOMOBILE 


THE CLEARING HOUSE 


OF THE MOTOR INDUSTRY 


For Parts, Accessories. Tires, Machinery, Rebuilding, Repairing, Welding and Used Cars. Also Help 
and Situations Wanted and Miscellaneous Classified Advertising. 


























YOUR OUTPUT 


‘: , ; INDER We can sell your complete output or any part. Sales 
representative placing contract work and factory pro- 
ductions in the automotive industry wishes a few or a e 


and additional accounts. Write 
WM. J. GORTON : 221 Baker Bldg. 
CRANKSHAFT RACINE, WIS. One complete set of tools, dies, jigs and 
fixtures together with a quantity of unas- 
GRIN DING sembled stampings, screw machine products 
etc., for the manufacture of coil, magneto 
iii: ie te ileal eicaal Wanted and distributor repair parts. Also complete 


ics, modern high grade equipment, and years set of drawings for the above. Address 
of experience in this business. replies to Box G-142, care the AUTOMO- 











TIT 


capable and experienced manager for large 
Automobile body building factory in the 


Our special Light Alloy and Grey Iron East. Give full particulars in answer. TIVE INDUSTRIES. 
Pistons insure more power and speed be- Address Box J-669, care the AUTOMO- 

cause of extreme accuracy and extra light- TIVE INDUSTRIES. 

ness. 





Satisfaction and prompt deliveries. 


WRITE TO US. Firm devoted exclusively for past twelve years WANTED 


to 
Exportation of Tires and Trucks 








We also do spur and bevel gear cutting. 


THT 














desires export agency for pleasure car listing at Cadillac Body, Roadster 
AUTO ENGINE WORKS a ee ee five passenger coupe or Sedan for 1915 model, 51-4 chassis 
EXPORTER P 
ST. PAUL, MINN. 827 Tribune Building Cc. L. NEWCOMB, JR. 
NEW YORK, N. Y. HOTEL du PONT, WILMINGTON, DEL. 
SAMUEL L. WINTERNITZ & CO. Fully Equipped Plant Situations Wanted 
; : ne - - P ee 
AUCTIONEERS Sen Feancisea’ for ‘sale’ at $40.008.000 Now making’ bras Advertising Rate 
z R id ‘M Pl ——_ = — goods. My pe: poo — 
speci y, also, t cee tant busy. ,rofits past four : : ‘ 
Sane Seer ee eee ee months, ‘$4,000.00 net. Address Hox “T-620, care AUTO- o conte mee Dv, seeterien. pune 72> 
First National Bank Bldg. CHICAGO, ILL. MOTIVE INDUSTRIES. 


each order. 














SALES ENGINEER 











Attorney-at-Law and Solicitor of Patents Why Don’t You Sell ? 
Formerly Member Examining Corps, United y : 4 

States Patent Otfice Yes, you have all kinds of odds and ends worth This Sales Engineer has established a record for results 

‘ ie lots of money—tires, parts, accessories, machin- produced that will instantly prove his value to any large 
: Cc. L. PARKER ery—all of which some other garage or repair- distributor of accessories in the Eastern territory. A busi- 
= \merican and foreign Patents secured. Searches made to shop can use to advantage. ; Why don’t you ness getter and organizer of demonstrated calibre. Engineer- 
= determine patentability and validity. Patent suiis con- clear up and sell? The Clearing House of AU- : E : M 
3 ducted. Pamphlet of instructions sent upon request. TOMOTIVE INDUSTRIES reaches the buyer. ing education, 26 years of age. Will consider a position as 
: Mcuill Building, WASHINGTON, D. C. Sales Manager or Assistant Sales Organizer. Address Box 





N-237, care of AUTOMOTIVE INDUSTRIES 








. ; ; ATTENTION—Position seekers. Any 
If your manufacturing requirements cannot be handled by firms now man looking for a good connection in 
: advertising, we should appreciate the opportunity of locating a firm = motor me Faget ~~ — od 
that can render such special service as your business may demand. retest teay. ee oa rnd pent no ge Doe 
Our investigation of the contract situation as it now stands places us quoted, which are about one-half the 
in a position in which we can be of valuable service to the manufac- pe ae ae espe Daye 
ge : : er 

turers of the automobile industry. If interested, please communicate full tuflecttaction as te ach eanehienen: 
the Contract Work Department. age and any other information which 
will help us to make up for you an at- 
Automotive Industries, 23° W. 39th St., New York City tractive advertisement. Situation expert, 
Classified Advertisement Department, 

Automotive Industries. 











CYLINDER GRINDING 


PISTONS AND PISTON RINGS 


CRANKSHAFT GRINDING 


Largest and Most Responsible Organization in the World Specializing in the Line 
FIRST IN THE FIELD—STILL IN THE LEAD 


HOUPERT MACHINE COMPANY 


Write for Booklet. 


Harris Avenue and Marion Street, Long Island City, N. Y. _Houpert Machine Co. ef Philadelphia, 287 North 12th Street, Philadelphia, Pa. 
351 Halsey St., Newark, N. J. 
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Protecting the Car Owner 
Against Drenching Rain 


As water rolls off a duck’s back, so does 


rain roll off Duxrane. 


Because of such thorough protection, the 
popularity of Duxrane among car owners is 


ever increasing. 


The rich, black finish lasts for years, heat 
does not spew it nor drenching rain dim its 


lustre. 


Why not equip your cars with this Good 


Will Building Top Material? 





Send for a 
sample of 
Duxrane 
and scrub 
test it. 


O’Bannon Corporation 


200 Fifth Avenue 





COATED 


New York City 

















THE ADVERTISERS’ INDEX is published as a convenience and not as 


@ part of the advertising contract. 


Every care will be taken to index 


correctly. No allowance will be made for errors or failure to insert . 


A 


Ability Tool & Mfg. Co............ 166 
Achilles Rubber & Tire Co.......... 152 
Acme Gear CO. ...ccccrccccceccccccecs 

Acme Machine Tool Co 





Akins Machine Co., W. C 
Alloy Foundry & Machine “Go badnevindia 162 
Aluminum Co. of America............ 14 


American Boron Producis Co......... 153 
American Car & Foundry Co..... 
American Chain Co. 



















American Glue CO0.....cccccccccsccee- 155 
American Safety 

POE GO. cccicccccccccesessccccces 162 
American Sheet & Tin Plate Co...... 15 
American Steel & Wire Co 4d 
American Taximeter Co...........++- 


American Tool & Mfg. Co............ 
American Vulcanized Fibre 
MN Geis Te Gee cccsccescicesenisvns 
Anchor Post Iron Works 
Anderson Die Machine 
Anglada, Jos. A 
BE DR... crcvcisccecscccsacce 
Armstrong Bros. Tool Co......... 
Ashland Brass Foundry.......... 
Atcheson Tool & Die Co 
co} SS. eee wane 
Atlas Bolt & Berew CO... cccoceces. 
Atwater-Kent Mfg. Co..... rr 

Bete TIED Wei cccccccccescvcess 16 
Auto Loadmeter 35 
Auto Parts Mfg. 





Automotive Engineering Co.......... 157 
B 
Baker Gun & Forging Co............ 10 
Bantam Ball Bearing Co............ 136 
EEE, GOiasccccoveserecesweces 115 
Bearings Co. of America.............15l 
DORENONE Gain, Ts Teccecicvccsccovcds 160 
Beneke & Kropf Mfg. Co............ 57 
Senton Harbor Eng. Wks........... 166 
Bijur Motor Appliance Co 72 
Black & Decker ane as oe 
Bliss Co., E. W 113 
Bloom Flusher Co.. 147 
Bossert Corp. .cccccccccccccccces 150 
Zoston Gear Works .........-.se+-0 159 


Boston Insulated Wire & Cable Co. .157 
Boston Woven Hose & Rubber Co...158 
Zowen Products Corp..........ee.0e. 16 
S3oyce-Veeder Corp. ........+6 
DI: Uh, sccdececewcsenes 
Srewer-Titchener Corp. 
Brown Bag Filling Mach. 
Brown-Lipe-Chapin Co. 
Bryant Chucking Grinder Co......... 138 
Buffalo Bronze Die Cas nad Com.. ne 
Bullard Machine Tool Co.. 





























"3 eer an 
se fee 

Cc 
Cameron Motors Corp..... ‘ ee 
Carlyle Johnson Mach. Co... . 126 
Carroll Engineering Co., The........ 111 
SE Ee ree 158 
Champion Machine & Forging Co...148 
Chicago Pneumatic Tool Co........... 85 
Cincinnati Bal] Crank Co........... 152 
City Engineering Co.............s+6+- 162 
Clark Equipment Co. ..........-++- 58 
Clearing HHOUSG .c.ccccccccccccccccess 169 
Climax Molybdenum Co...........+.- 156 
Cochrane Brass Foundry.............- 162 
Colonial Stamping Co., Inc.......... 166 
Columbia Carburetor REESE: 146 
Columbia Castings Co... ..160 
Condensite Co. of Amer 160 
Connecticut Elec. Steel Cs soreoctuad 58 
Connecticut Telephone & Electric Co. us 
Continental Fibre Co............0.0+. 
Continental Motors Corp. .Second ‘aa 
Contract Work .......-eeeeeeeeees 162-168 
CORSE GOED ..ncccvccccccccevcevusses 156 
Cowan Truck Company.......... . 
Crescent Washing Machine Co.......159 
Crofoot Gear WKS. .....+..++ oooka 
GOO .  ceccscccosescscccecnceecens 151 
Curtis Pneumatic Mach. Co.......... 136 

D 
Dahlstrom Metallic Door Co......... 159 
Dallet Co., Thos. H 
Dan Tool Co.........++« 
Davidson Tool Mfg. Co......-..+ee+0+ I 
Dayton Engineering Laboratories.... 92 
Detroit Accessories Corp..........+++- 149 
Detroit Carrier & Mfg. Co.........- 149 
Detroit Gear & Machine Co......... 147 
Detroit Steel Castings Co.... .- 68 
Dewes Co., A.. 159 
Derter Co., I. H......... 156 
Doehler Die Casting CO0.....s.seeeees 130 
Drying Systems, Inc.........sss+e0» 158 
Dubuque Tractor & Truck Co... 16 
Durston Gear Corp.......cesesees .154 
Dusenbury & Co., L....+++. eee 10 
Dyneto Electric Corp........ssee+es -- 150 





E 
Baste Beak Cai. Wie.ccscoccccccccses 162 
Eastern Machine Screw DD cciniws 148 
ONE SED GR, coccvccvccocesce 147 
Eclipse Machine Co... .ccccccccccccses 154 
Economy Drawing Table Co.......... 151 
Mlectsie Bule-Edte CO....cccesceccecs 1» 
Electric Storage Battery Co.......... 14 
Endicott Forging & Mfg. Co......... 157 
English & ae eee ee 160 
F 
BO re 2 


Fahrig Metal Co. 
Fairbanks Co. .... 
Iredders Mfg. Co 





Federal Bearings Co.......ccsccscsecs 91 
Fellows Gear Shaper Co............... 8 
Firestone Tire & Rubber Co........ % 
Fitchburg Grinding Mach. Co........155 
Flint Varnish & Color Works.......117 
ORS OO. vwcncectscesecnseeste 78 
Foster Merriam & (Co........ nin'e giclee 
Franklin Die Casting Corp... oo skit 
Fundamental Corp. ........ wiéces@acoureeee 
G 
G. 2 en ere 


I ROE, SE niesénccdisenacnaaiswanie 
Garvin Machine Co. 
General Bakelite Co 
General Ordnance Co....... 
Geuder, Paeschke & Frey Co 
Es SU MR ctnaa:scenrheuenicedecanas 
Gnome Machine & Tool Co 
eee 
Goodrich Co., B. F. 
Gould & Ebe »rhardt 





Great Lakes Pressed Steel Corp.....1t4 

ee See nee 84) 

Gurney Ball Bearing Co............. 4 
H 


Hackett & Doolittle, Inc 
Hale & Kilburn Co............ 152 
Hammarlund Mfg. Co., Inc.... 
Harrison Supply Co. .......... 













Hart Mach. & Tool Co......... 

Hart Roller Bearing Co.......... 9 
Hartford Automotive Parts Co......15 
Harvey Mfg. Co............00 . 166 


Haynes Stellite Co.. 
Heald Machine Co... 
Hendey Machine Co............ . 69 
Hercules Motor Mfg. 3 
BS BID DD cccccccosecccccsersees 
Hilo Varnish Corp 
Hoover Steel Ball 
Hotz Foundry & Mfg. e 
DEN, Md ceuctracebonaesesgsiocoodven 156 
Humason Mfg. Co. ¥ 
Hydraulic Prosed Steel Co 


I 
Independent Pneumatic Tool Co...... 132 
Ingersoll-Rand (C0. ...cccccocsecceres 87 
Fumen Ce., Eme., FH. A. nccccsccscees 166 
Insurance Co. of North America..... 141 
International Steel Products Co....... 160 
Interstate Iron & Steel Co.......+.- 141 





Iron Age Catalogue.. 
Iron City Spring Co * 
Tron Mountain Co......ccccccsccsoccess 133 


Johns-Manville Co., H. W.....- 
Johnson Bronze Co......-.+ese00- 
Jones & Lamson Machine Co 













K 

Karge-Baker Corp. .....sccscsecseeess 156 
Kauffman Metal Parts Co. er 
Kearney & Trecker CO......+++++++++_59 
Keller Mechanical Engraving Co...145 
Kellogg Mfg. Co. .....se.ceeeeeees: 156 
Kelly Reamer Co. ....+eeeeesceeeess 158 
Keystone Oi] & Mfg. Co......-++++- 156 
Keystone 5 aeaagrc me 7 CO...+0 165 
Klein, Adolf .. 166 
Knapp Eng. Corp oe 


Knapp Factory Sales 
Kramer & C0., H. csssccescecceesee 
Kucher & Miller, Inc 4 
Kunst Co., John.........+++ eeveendeees 168 
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L 
Lakeside Forge C0.......s.csseceres 150 
Laminated Ghim Co.....cccccccscsees 6 
Lamson Company ............. paeen 135 
> ere i) 
BARGES Gi, J. Boccscaccecceccepese 161 
Lapointe Machine Tool Co........... 160 
Le Blond Machine Tool Co., R. K..138 
Rees & Nertewp Co. ...cccccccsccss 139 
TARO CO. wcccccccess 145 
Lewis Searing Co.............. -159 
Lindsay Chaplet & Mfg. Co......... 154 
Locke Pattern Works..............-++ 158 
SS ene are = 166 
eee 140 
Lycoming Motors Corp. ............. 110 

M 
M. T. K. Sales Corporation....... 83 
McCrosky Too] Corp................: 138 
Vo a a ee 
ee 161 
eS ee ee 166 
Manufacturers Consulting Engineers.156 
Marlin-Rockwell Corp. ............. 112 
Mass. Mach. Shop., Inc.............. 167 
Weeee, Primer .00... cccnccccceccakecees 101 
Mehl Mch. Too] & Die Co........... 163 
Metal Products Service Co.......... 166 
POE BEG, 00. .occescsccccesesce 151 
Beet TOR BH TO CO. cc ccccdeccses 162 
Midland Accessories & Supply Co..158 
Milholland Machine Co............. 62-63 
ee Saar 152 
Milwaukee Pattern Mfg. Co......... 133 
Modern Tool & Mach. Wks.......... 163 
PONE OD OO, cc cedccvecicsccivees 142 
Moltrup Stee] Products Co........... 16) 
a a ea 84 
SRE DR. cacccccccceseccccscess 153 
Mulholland Mfg. Co., W. J.......... 165 
Muskegon Motor Specials MS BGs ccs 154 
kn ER. Oe. wecnenccesxs 137 
Myers, Conialtis T.....ssccsoccsoceee 157 

N 
National Dey Hiln Co.....cccccssces 121 








National Machinery Co 
National Seal Co.. 
National Tube Co.. 


Nestor Manufacturing bes 
New Britain Machine Co. 

New Departure Mfg. Co. . 
New England Pressed Steel Co. 
New Process Gear Corp......... 
New Process Specialties Co., Inc 
N. Y. Blue Print Paper Co..... 
N. Y. & N. J. Lubricant Co. 






Norma Co. of America............... 152 
8) 
O. & B. Company .......... — 
Oakes Company ......... ---108 
Oakley Machine Tool Co. ........... 146 
... ease 170 
Obenberger Forge Co. ............... 7 
Oberting Motors Co.  .c....ccccccees 64 
Oesterlein Machine Co. ............. 76 
Ordnance Salvage Board ........ 103-107 
Oxweld Acetylene Co. ..............0 172 
P 
Park Drop Forge Co. .............+.- 159 
M.S epesepegenanenee: 157 
Perfect Window Reg. Co............ 159 
BE Mis MES, oi cccceccccweseses 142 
Phenix Truck Makers, Inc. .......... 167 
Pilling & Sons (Co. ....... miavdued 164 
Pneumatic Appliance Co. ............ 160 
BOONE FEMME GR, ce ccccccccccccecs 158 
Pratt & Whitney ‘Co. ................ 151 
Precision Castings Co. .............. 155 
Proviso Tool & Mach. Co. ........ 165 
‘ 
R 
Raymond Mfg. Co.,’ Ltd. .......... 153 
Reed-Prentice Co. ........scccesseeees 7 
Reliable Tool Co. ..........0c.00.. 166 
Reynolds Machine Co. ............... 160 
Rivett Lathe & Grinder Co. ........ 81 
Rochester Motors Corp. .............. 157 
Rockford Drilling Machine Co. ..... 79 
Rome-Turney Radiator Co. ........ 161 
ere eres 157 


Royal Mach. & Fdry. Co. 


er BG. ccescwrcnssvecesesccccecs 150 
Safety Nut & Bolt bend ° Seese 
Service Eng. Co. .... 





Service. Products Corp. .88 
Shambaw Shuttle Co. ............. . 165 
Shawmut Iron & Wire Wks. ....... 166 
Sheldon Axle & Spring Co. ........ 148 
Shotwell-Johnson Co. .......s.eseeees 159 
Sinclair Refining Co. ............ee0. 94 
Sisman Co., Andrew C. ...........+0- 157 
Slocum, Avram & Slocum Lab., Inc.. 86 
ae err 147 
Southwark Fdry. & Machine Co. ....143 
Spaulding Chain Co. ....+.......2.-156 
Spacke Machine & Too] Co. ...... 123 
Sf Sara 95 
Standard Automa‘ic Tool Co. ...146-166 
ee ee 158 
Steel Products Eng. Co. .....+..... 127 
Steele Co., W. MM. wcccosccccccscece 162 
Stenberg Mfg. O0:;, Fotat Bi. s0s00s 166 
Sterling Cork & Seal Co. .....ccccee 167 
Sterling Tool & Machine Co. ...... 164 
Stewart Bifg. Corp. ..ccsccecrevccces 102 
Stewart-Warner Speedometer Corp..... 161 
Stratton & Bragg Co. ........-00.0- 165 


Stromberg-Carlson Tel. Mfg. Co. ..140 
Sunderman Corp. Siwaeewesenened ses 159 





Sundstrom Mfg. Co. . 53 
Superior Brass WOE hae 161 
= 
T & D MEE. CO. .cccccccccccccccccees 164 
Taft-Peirce Mfg. Co. .......+-.++--- 11s 


Tate Map & Cordage Co., E. H. --165 
Temple Malleable Iron & Steel Co. .167 
Thomson Electric Welding Co. woe 8S 


Thomsan Spot Welder Co. .......... 135 
Thor Machine Works ........0+-se0.« 151 
Titeflex Metal Hose Corp. .........: 160 
Tock Mach. Screw Products Corp..... 165 
Toledo Standard Commutator Co.- ...143 
TOwWMOtOr CO. ccoccccecccccccccccccces 158 
ear 157 
Turner & Moore Mfg. Co. .........- 148 
Twin City Forge & Foundry Co..... 154 
U 
Union Drawn Steel Co. .....+-++6- 155 
Union Gear & Machine Co. .......- 161 
United Alloy Steel Corp. ..........- 157 
U. S. Ball Bearing Mfg. Co. ...... 100 
U. S. Light & Heat Corp. ........ 67 
Universal Foundry C0. .......-00-e: 165 
Universal Grinding Mach. Co........ 155 
Vv 


Van Norman Machine Tool Co. ..159 
Vibration Specialty Co. ......... «161 
Victor Die- Costing Machine: Co. ....162 
Victor Mfg. & Gasket Co, .-......160 
Victor Screw Works, Inc.........+.+ 97 


Wakefield, €. B. oc -ccccccccscccocces 156 
Walden-Worcester, Inc. ‘ 
Wallace-Barnes Co. .... 
Wappat Gear Works .... 
Ward’s Sons Co., Edgar T. 
Warner Gear Co. ........ 
Warner & Swasey Co. 
Watkins Co., D. M. 
Watson- Stillman Co. 
Waukesha Motor Co. 
Weidely Motors Co. 





West & Dodge CO............ceeee 72151 
Western Machine Co. _.........4.- 166 
Westinghouse Elec. & Mfg. Co. ....124 
Weston Electrical Instrument Co. ..155 
Williams Co., J. BH. ...ccccccccccces 158 
Wireless Specialty Apparatus Co..... 158 
Wire Wheel Corp. of America ....... 138 
Wisconsin Electric Co. .......+.+-+- 82°; 
Worcester Pressed Steel Co. ocean 


Worcester Stamped Metal Co. aa 
Wright Aeronautical Corp. 


Wyman & Gordon CO. . ......c0.-seeee 
= 

York Electric & Machine Co. ....... 164 
Z 

Zenith Carburetor Co. ‘..ccorccccccses 153 




















The Accuracy and Versatility 


of This 


GARVIN MILLER 


Make It a Real Asset to Its Owners 


Here is a No. 2A Garvin Universal Milling 
Machine which some five years ago was moved 
into the plant of J. Maute Sons, Buffalo, N. Y., 
from another shop. How long it has actually 
been in service we don’t know, but as far as 
appearance and good work go it’s practically 
as good as ever. This Garvin Miller is used 
in the construction of the finest kind of dies, 
jigs, fixtures, gages, molds and similar work. 
The heavy cuts incidental to roughing opera- 
tions in starting new work are performed on 
this machine as well as the lighter and more 
delicate finishing operations. When photo- 
graphed, the operator was using the machine 
with the vertical attachment for milling an 
oval punch. The end mill is %” diameter and 
owing to the shape of the work the feeding is 
done by hand. 


There is a complete line of Garvin Millers from 
which to make your choice. They have fea- 
tures worth knowing about. 


Have you received your copy of, 
the 340-page Garvin Catalog? 
Ask your dealer or address "Rng. 


The Garvin Machine Company 


Spring & Varick Sts. New York 








BUILDER OF BETTER MACHINE TOOLS 
G4 | 











AUTOMOTIVE INDUSTRIES June 24, 1920 
THE AUTOMOBILE 


OXWELD THE TIME SAVER 


CCIDENTS to massive machines formerly meant weeks and even months 
of delay while damaged parts were being repaired in the machine shop 
or replaced from the factory. ‘ 


Oxweiding will SAVE this time. 


Cracked, broken or worn parts are now re-made on the spot in a few hours, thanks to 
the efficiency and portability of Oxweld Apparatus for Welding and Cutting Metals. 
Wherever metal machines are used Oxweld is a time and money saver. 


OXWELD ACETYLENE COMPANY 
NEWARK, N. J. CHICAGO LOS ANGELES 
W orld’s Largest Maker of Equipment for Oxwelding and Cutting Metals 


















TAZ FI J SWS 


Internal Gear Drive Axles 


MASTER OF ROAD AND LO 


The Greatest Recent Advancement 
In Motor Truck Engineering 


NGINEERS readily acknowledge the 
Russel Internal Gear Drive Axle for 
Heavy Duty Trucks—the most outstanding 
advancement in motor truck engineering. 


It represents more than five years of study, 
experiment and experience. 


Its successful adaptation of the internal gear 
drive principles to heavy duty trucks makes 





a sound investment in a most necessary 
| utility. 


Russel Motor Axle Company, Detroit, Mich. 





Our New Heavy Duty Axle 


Patent Applications Pending 











¢ : . 
o~ ()n the same road with 
Ly your new , Jiluerfown 


(ord Tires, you will find a 
lot of the Silvertown (ords 
of last year, and the year 
before, still delivering 
the miles. 


CN . . ° 1} 7) — 
(,oodrich Tires 
Best in the Long Run 


The B. F. Goodrich Rubber Company, Akron, Ohio 














Adjustment basis. Silvertown Cords, 8000 Miles, Fabric Tires, 6000 Miles } 











